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CHAPTER 1. INTRODUCTION 
Statement of the Problem 
Agricultural producers have faced considerable price risk for 
decades. In recent years this price volatility has increased 
substantially (Purcell and Riffe, 1980). The high variability in prices 
results in wide swings in profitability and disrupts cash flows for 
producers. 
The significant increase in commodity price variability over the 
last decade coupled with the current financial stress in the farm economy 
have intensified the risks associated with price uncertainty for 
agricultural producers. Unfavorable prices occurring when commodities 
are marketed accelerate the rate of financial demise for highly leveraged 
farm firms. These increased risks prompt lenders to not offer operating 
loans or to charge higher rates of interest to agricultural borrowers to 
cover the prospective risks of loan default. 
The risks associated with adverse price variability are especially 
intense for cattle feeders. Feedlots face significant price risks in 
feeder cattle and feed procurement, and fed cattle marketing. Feedlots 
utilizing marketing strategies that have relied strictly upon the prices 
being offered in the cash market for purchasing feed and feeder calves 
and selling market cattle have faced highly variable and frequently low 
returns. As can be seen in figure 1.1 drastic shifts in cattle feeding 
profitability have occurred recently in relatively short periods of time. 
For example, Iowa State University reports for the last 2 years show that 
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Figure 1.1. Returns from feeding yearling steers in Iowa, for cattle 
placed on feed August 1983 through June 1985 
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cattle feeders have realized profits near $100 per head for cattle put on 
feed in September of 1983 and marketed in March of 1984. However, they 
faced losses near $130 per head for yearlings put on feed in February of 
1985 and marketed in August of 1985 ("Estimated Returns...", 1985). 
The primary factors leading to this particularly large shift in 
cattle feeding profits were a $10/cwt increase in feeder calf prices from 
early 1984 to February 1985 coupled with a $5/cwt decline in market 
cattle prices 6 months later. While this is an extreme case, it does 
exemplify recent increasing risks of price variability for the cattle 
feeder who relies solely on the cash market for pricing of inputs and 
outputs. Figures 1.2, 1.3, and 1,4 show the recent trends and wide 
variability in fed cattle, feeder cattle, and corn cash prices 
respectively. The fed cattle price ranged from $43/cwt to over $75/cwt, 
feeder cattle ranged from $45/cwt to $89/cwt, and corn fluctuated between 
$1.75/bu and $3.25/bu over this 8-year period. As a result of the wide 
price fluctuations, cattle feeders relying on the cash market realized 
volatile returns from 1978 through 1985. 
Cattle producers have available alternative pricing mechanisms, 
including forward contracts, futures markets, and more recently options 
markets (for corn and fed cattle; options on feeder cattle are scheduled 
to begin trading in the near future). Cattle feeders may be able to 
secure improved input costs or output prices through selective use of 
these market alternatives. 
These alternative markets have not been utilized to a large extent 
by producers. Farmers have been reluctant to use commodity futures (and 
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Figure 1.2. Interior Iowa monthly average choice steer prices, 1978 through 1985 
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Figure 1.3. Sioux City, Iowa, monthly average feeder cattle price, 1978 through 1985 
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Figure 1.4. Northwest Iowa cash corn price, 1978 through 1985 
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options) in their marketing plans. In a 1976 survey of midwest farmers 
Meyer (1976) reported that 83 percent of the farmers had never hedged, 11 
percent had speculated, and only 2 percent had hedged on a regular basis. 
Approximately 6 percent indicated that they had used the livestock 
futures markets for either live cattle, live hogs, or feeder cattle. 
The primary reasons cited for producer's non-use of the livestock 
futures markets include inadequate knowledge of the futures market and 
lack of size of operation to fulfill fixed quantity contract 
specifications. Ziehm (1986) surveyed students in 2 Agricultural 
Economics courses at Iowa State University and participants in a custom 
cattle feeder conference. Of the students surveyed, only 12 percent 
claimed that their family farm operation had used futures markets. Of 
the participants in the custom cattle feeding conference, 67 percent 
claimed to have used futures markets in their marketing plan. 
It is not surprising that a higher percentage of custom cattle 
feeders have used the futures market than the typical small farm because 
the most important factors found for non-use of the futures market in 
Ziehm's surveys were inadequate knowledge of the futures market and 
insufficient volume relative to the size of the contract. The custom 
cattle feedlot operators are likely to be more progressive producers who 
keep abreast of the current marketing alternatives; thus they may spend 
more time developing marketing plans than a small-scale producer. Also, 
size of operation is not a limiting factor for commercial feeders who 
sell more than the 30 to 40 head of cattle (40,000 pounds) per marketing 
required per live cattle futures contract. A large percentage of the 
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individuals surveyed (49 percent of the students and 40 percent of the 
custom cattle feeders) reported that an important reason for not using 
the futures market was because the futures market was too risky. This 
seems to strengthen the argument that inadequate knowledge of the futures 
market or of the risks of marketing only in the cash markets has been a 
key factor for non-use. 
In addition to low levels of hedging by producers, the overall 
volume of trading in the livestock futures markets and corn futures 
market has fluctuated dramatically in recent years. The annual trading 
volume in the Chicago Mercantile Exchange livestock futures markets and 
the Chicago Board of Trade corn futures market since 1975 is shown in 
table 1.1. The volume of trading in the corn futures market was at an 
all time high in 1980 with just under 60 thousand contracts traded which 
was more than twice the 1975 through 1977 annual volumes. Thus, a rapid 
increase in the volume of trading in the corn futures market (with the 
exception of 1982) has occurred over the last decade. While much of this 
trading volume is attributed to speculators, the large volume has helped 
keep the corn futures market liquid. In contrast, the live cattle market 
has had a continual decline in trading volume since 1979. The volume of 
live cattle futures contracts traded in 1984 was less than one- half of 
the 1979 volume. Feeder cattle futures trading volume has exhibited a 
similar pattern. The hog futures market has had a more stable volume in 
recent years. 
The decreased volume in the cattle futures markets could be due to a 
number of reasons. The cattle markets were at an extremely volatile 
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Table 1.1. Trading volume in livestock and corn futures. 
1975-84*'° 
Live Live Feeder 
Year cattle hogs cattle Corn 
(1,000 contracts) 
1975 2,457 1,427 30 24,195 
1976 2,648 1,147 63 23,046 
1977 2,639 1,308 133 25,109 
1978 5,040 1,765 569 30,635 
1979 7,214 1,806 981 43,359 
1980 5,997 2,154 874 59,735 
1981 4,282 2,258 621 53,375 
1982 4,441 3,561 604 39,741 
1983 4,248 2,791 537 59,623 
1984 3,553 2,169 314 
^Livestock futures on the Chicago Mercantile Exchange and 
corn futures on the Chicago Board of Trade. 
^Source: Chicago Mercantile Exchange, Yearbook; and Chicago 
Board of Trade, Annual Statistics. 
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State during the 1978 to 1979 period. This volatility may have enticed 
more speculator activity in the market because of the increased 
opportunities to get in and out of the market. In addition, the 
volatility in the cattle market during this period may have also 
increased hedging activity as hedgers tried to decrease the risks 
associated with large price fluctuations. In addition, it is possible 
that the recently introduced options in live cattle futures may erode 
the trading volume even further if individuals substitute option trading 
for futures market trading. Many hedgers no longer use the futures 
market because they believe that trade in livestock futures is not in the 
best interest of the industry. This controversy is present for a number 
of reasons but is at least partly a result of the failure to understand 
the price discovery role of the futures market (Purcell and Hudson, 
1985). 
It is likely that a higher percentage of the larger custom cattle 
feeders use the futures market than the smaller scale feeders. However, 
large and small feeders alike could likely benefit from selective use of 
the futures market. This is particularly true for cattle feeders who can 
ill afford large losses and can make use of futures markets to reduce 
their price risks. The cattle producer has available organized futures 
markets for the major inputs of corn and feeder cattle as well as the 
finished product, live cattle. Therefore, cattle producers are in a 
position where they can explore the possibility of locking in both input 
and output prices'. 
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There exists a need to determine the ability for cattle producers to 
reduce the variability of returns and increase profitability through 
implementing a comprehensive input-output marketing strategy. Cattle 
producers who can ill afford large losses from feeding cattle must have 
available alternative marketing strategies for both input purchasing and 
output selling, which can help to reduce the large losses associated with 
these highly volatile returns. 
Commodity options have only recently began trading and producers 
need to have more information on the potential uses of and likely results 
from using commodity options in their marketing plans. Few studies have 
documented historically how cattle producers would have fared using 
various options strategies. Producers need to have an idea of the 
expected risk-return tradeoffs certain market positions may offer. 
With the many market alternatives cattle feeders have available (for 
both inputs and production) the production and marketing decision can be 
a complex process. One tool producers can use to help reduce the 
complexity of these decisions is price forecasting. Price forecasts can 
be used by producers in order to help reduce the degree of uncertainty 
about expected price movements. Price forecasts which provide accurate 
information can aid the producer in deciding whether or not to produce 
and the timing of marketings. However, in using price forecasts to 
signal futures market hedges the price forecast needs to predict the 
subsequent cash price at least as well as the futures market if the level 
of returns from hedging are to be an improvement over the cash market. 
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Though not the major focus of this study, comparing returns using 
price forecast-signaled marketing strategies may have some implications 
on the forward pricing efficiency of the futures markets. A necessary 
condition for an efficient futures market is that it be a market in which 
price changes are unpredictable (Working, 1949). If price forecasts, 
made using publicly available information, can be used to signal hedges 
that result in increased returns versus the cash market, this would lead 
to a semi-strong form test rejection of futures market efficiency.^ 
Numerous studies of futures market efficiency have been completed (see 
for example, Leuthold and Hartmann, 1981; Tomek and Gray, 1970; Dewbre, 
1981; Anderson, 1981; Martin and Garcia, 1981; and Pluhar, Shafer, and 
Sporleder, 1985 for further discussions of futures market efficiency). 
This study should provide some additional insights into the efficiency of 
the futures market, particularly for live cattle and, feeder cattle and 
corn.^ 
^Market efficiency tests are generally categorized into 3 types — 
"weak", "semi-strong", and "strong". Weak form tests rely on only past 
prices to develop future expectations; no further economic information is 
included. Semi-strong tests incorporate all publicly available economic 
information into the price expectations generating process to determine 
whether the futures market is reflecting this information. Strong form 
tests require all publicly available and access to inside (nonpublic) 
information to determine if the market is reflecting this information 
(Fama, 1970). 
^The "simple" forecasts which will be developed may not include 
"all" publicly available (relevant) information and thus the implications 
on market efficiency will not be of a highly rigorous nature. 
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Objectives 
The objectives of this study are: 
1. To determine the historical frequency of profit 
opportunities for cattle feeders utilizing futures markets 
for fed cattle and feeder cattle. This is an update and 
expansion on a portion of the study performed by Hayenga 
et al. (1984). 
2. To develop and analyze several "relatively simple" (easily 
updated with readily available information and not 
involving complex calculations) and practical price 
forecasting techniques for corn, feeder cattle, and fed 
cattle which cattle feeders could use in making informed 
production and marketing decisions. 
3. To develop and test the historical profitability of several 
selective hedging or options strategies on corn, feeder 
calves, and fed steers. Market transactions will be 
signaled via cost of production thresholds or relatively 
simple price forecasts. 
4. To compare and rank, by both mean-variance and mean-
semivariance approaches, the marketing strategies tested 
according to the distribution of profits and losses from 
the cattle feeder's simulated pricing decision process. 
Procedures 
An analysis will be done of the recent historical (1978 through 
1985) opportunities for cattle feeders to have locked in a profit or 
produced profitably and increased their returns by using the futures 
market as opposed to cash only marketing. Examining the number of 
trading days offering increased returns (though risk transfer is also an 
important factor) should suggest whether profit opportunities exist (an 
issue raised by the House Small Business Committee), and would be an 
indication of how selective a producer must be in using the futures 
market to lock in an improved return relative to the cash market. 
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Monthly price forecasts will be developed for corn, feeder cattle, 
and fed cattle. A comparison of several simple price forecasting 
techniques will be provided. It is particularly useful to compare 
various price forecasting techniques to aid the producer in knowing which 
types of forecasts have performed the best in recent years. 
A simulation model will be developed that integrates price forecasts 
and/or profit objectives into the marketing decision process. The 
simulation model will be used to evaluate how various marketing 
strategies can be used to take advantage of profit opportunities and to 
signal when a producer should consider taking a market position. The 
simulation process will model a typical midwestern feedlot operation and 
provide an analysis of how the feedlot would have fared under various 
marketing strategies.^ The results should be useful for providing 
producers with an evaluation of marketing strategies, and will provide 
some insight as to how options markets can be integrated into the overall 
marketing plan. 
Organization 
This study is organized as follows: 
Chapter 2 contains a comprehensive review of various studies of 
hedging strategies, with particular focus on cattle hedging strategies. 
^"Typical" cattle feeders in the sense that they face similar 
costs to those estimated by Iowa State Extension Livestock Marketing 
Specialists. To the extent that a feedlot's costs do not deviate widely 
from these cost estimates, the results of the simulations will have 
implications for a wide variety of feedlots and feedlot sizes. 
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A review of the few studies incorporating options strategies into a 
livestock marketing decision process is also provided. A brief overview 
of some of the more noteworthy and relevant studies on price forecasting 
is also contained in the literature review. 
Chapter 3 considers the commodity option pricing method to be used 
in subsequent marketing simulations including: 1) a theoretical 
literature review; 2) an outline and discussion of the option pricing 
model used to estimate option premiums prior to the existence of "modern 
day" option trading on live cattle; and 3) a discussion of the empirical 
issues involved in estimating option premiums. 
Chapter 4 provides a summary of the price forecasting techniques 
developed and used in the marketing decision process. Monthly price 
forecasts are developed for corn, feeder cattle, and fed cattle. Several 
performance measures are reported for a variety of price forecasting 
techniques. 
In Chapter 5, a simulation model is developed to test the historical 
performance of various integrated (corn, feeder cattle, and fed cattle) 
hedging and options strategies for "typical" midwestern cattle feeders 
over the 1978 through 1985 period. The price forecasts developed in 
chapter 4 are used as signals to trigger market transactions. The 
effects of using the forecast-signaled market strategies are evaluated 
for their effect on the level and variability of returns. These are 
contrasted to marketing strategies on live cattle where hedges are 
triggered via expected profit target returns. Options strategies are 
compared with hedging strategies (using the same marketing trigger 
16 
criteria) and to the cash market via mean-variance and semi-variance 
analysis of the simulated returns. 
Chapter 6 contains a summary of the marketing strategies evaluated. 
Discussions of the likely continued success or failure of various 
strategies in the future given the current trends in cattle feeding are 
also provided. 
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CHAPTER 2. REVIEW OF LITERATURE 
Hedging Strategies 
Numerous studies have explored the effectiveness of various 
selective hedging strategies for agricultural commodities. Simple single 
commodity hedging strategies initially received the most attention by 
researchers. As early as 1966, Heifner (1966) examined the risks and 
returns of using the com futures market together with storage activities 
to allocate limited storage space. With the advent of live cattle 
futures trading in 1964, live hog futures contracts in 1966, and feeder 
cattle futures in 1971, hedging strategies for livestock producers began 
to be tested. In 1970 Gum and Wildermuth (1970) used weekly data from 
1965-68 to examine routine hedging of fed cattle. Routinely short 
hedging the cattle over this period led to reduced price variability but 
decreased the net effective price received on average for the producer. 
Holland, Purcell, and Hague (1972) evaluated the performance of 
alternative fed cattle hedging strategies for cattle feeding operations 
using weekly data for the period 1965-70. They tested a number of 
strategies ranging from a simple routine hedge placement to seasonal 
hedges and hedges signaled by simple gain or loss thresholds. In general 
all of the hedging strategies tested reduced the variance of net returns 
per head as opposed to a cash-only strategy. However, only 2 of the 
strategies were able to increase the mean return from hedging relative to 
cash marketing; both were seasonal hedging where all cattle being 
marketed in September through December were hedged the week they were 
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placed in the lot, and cattle sold during the remainder of the year were 
left unhedged. In addition, they found that routine hedging had the 
lowest variance of returns of the strategies tested, but it also had the 
lowest mean return. 
Erickson (1978) proposed a total of 9 hedging strategies for fed 
cattle marketing. He used monthly price and cost data from March 1968 
through November 1975. Two of his strategies dealt specifically with the 
question of whether to put cattle on feed or leave the feedlot empty 
during unprofitable periods. His strategies for the most part included 
some threshold criteria, where a hedge was placed for example if a $l/cwt 
profit would be locked in. His findings were consistent with those of 
earlier studies in that routine hedging both decreased the variability of 
returns and decreased mean returns as compared to cash marketing. 
Selective strategies decreased variability but had mixed results on the 
average level of returns. He tested the strategies for 2 different farm 
types having different levels of production efficiency and marketing 
management. An astute marketer's optimal strategy was to sell via the 
cash market when a break-even price was being signaled by the futures 
market (using the futures price adjusted for the basis as a forecast of 
subsequent cash price), otherwise the lot should be left empty. For the 
more efficient less astute marketer, it was most advantageous to hedge 
the cattle when the futures price was greater than the current cash price 
by $l/cwt; otherwise use the cash market. 
Franzmann and Lehenbauer (1979a and 1979b) evaluated the timing of 
long feeder cattle hedges from 1972 through 1977. Using the aid of 
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moving averages to signal hedging decisions, they examined the use of 
feeder cattle futures for setting a buying price for feeder calves. They 
simulated 90- and 180-day hedging periods. Selectively hedging the 
feeder calf purchases reduced the variability of purchase prices and 
generally reduced the average price paid for feeders. A strategy using 
4- and 8-day moving averages of feeder cattle futures prices (with a 
$.05/cwt minimum penetration rule) to place and lift hedges performed the 
best of the moving averages tested for both planning periods. They also 
tested feeder cattle hedging strategies using various point and figure 
analyses. The best feeder cattle buying strategy was signaled by a point 
and figure analysis with $.15/cwt box size and a 1 box reversal coupled 
with a $.25/cwt stop. The best feeder cattle selling strategy was found 
to be a $.05/cwt box size with a 5 box reversal and a $1.50/cwt moving 
stop. 
Dole and St. Clair (1981) tested the use of short hedges on feeder 
cattle for cow-calf operations. They looked at only the month of October 
as a selling time. Strategies included placing a hedge if the October 
futures basis reached various levels with and without stops, and placing 
a hedge based on 5- and 10-day moving averages of the October feeder 
cattle futures price. In general most of the hedging strategies 
increased returns, while about half of them also decreased variability of 
returns from strictly the cash market. 
Gorman et al. (1982) investigated further the placement of short 
hedges for cattle feeders. They tested 13 strategies involving cash, 
routine hedging, profit targets, and moving averages to signal hedges 
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during 1971-1977. All the hedging strategies increased returns above 
cash marketing, and moving average strategies (3- and 10-day and 4- and 
18-day) offered the most improved returns of the strategies tested. No 
test for variability was performed. 
Ziehm (1986) evaluated a number of hedging strategies for cattle 
feeders using live cattle futures. The returns of typical Iowa cattle 
feeders using various strategies were simulated for 1974-1984 (assuming 
quarterly placements). The strategies tested included: 1) a cash only 
strategy, 2) a routine hedge, i.e., placing a short hedge in live cattle 
futures on the first day of the assumed placement month, 3) hedge if the 
current live cattle cash price was less than the localized delivery month 
futures price, 4) hedge if 3) was true and also the localized futures 
price was greater than the expected break even price, 5) hedge if an 
expected profit margin could be locked in; using thresholds from -
$1.00/cwt to $9.00/cwt with single dollar increments to signal hedges, 6) 
using a scale-up strategy in conjunction with strategy 5) where some 
fixed percentage (he chose to evaluate 25, 33, and 50 percent) of the 
cattle were hedged (up to 100%) as the expected profitability of the 
hedge increased by $1.00/cwt, and 7) hedge if the localized futures price 
was greater than or equal to the Iowa State extension price forecast. He 
evaluated these strategies for 3 different hedging horizons: 1) 
beginning 2 months prior to placement and continuing through the feeding 
period, 2) beginning at placement and continuing through the feeding 
period, and 3) in the placement month only. In general the cash only 
strategy exhibited the highest variance of returns and was near the 
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lowest average return as well. The routine hedge strategy exhibited the 
lowest variance but also a very low average return relative to the other 
strategies. The scale-up profit threshold strategies resulted in the 
highest return up to the $4.00/cwt level above which returns began to 
drop due to the infrequency of hedging signals. 
Testing minimum profit hedge trigger points, Russell, Ikerd, and 
Dickey (1983) examined the use of fed cattle futures by cattle feeders 
during the 1974-82 period. As one increased the profit objective from 
break-even to 15 percent above break-even, the proportion of the cattle 
which could have been hedged at these levels decreased from 63 percent 
down to 17 percent. A break-even profit could have been hedged within 30 
days into the feeding period 35 percent of the time, within 60 days 47 
percent of the time, and within 150 days 63 percent of the time. Also, 
as one increased the profit target, the variance of returns increased 
significantly. 
Carter and Lyons (1985) considered 4 hedging strategies for a cattle 
feeder in Canada. For Canadian producers, hedging actually increased 
variability and decreased returns to producers. They surmised that basis 
risk, including exchange value risk, was excessive for Canadian 
producers. 
Davis and Franzmann (1985) examined the hedging effectiveness of 
live cattle futures for cattle feeders during the 1976-80 period. They 
tested the use of moving averages to determine when to place a hedge, and 
found that many strategies decreased the variability of returns relative 
to a cash-only strategy. A tradeoff existed between the mean and 
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variance of returns for lifting and replacing hedges during the period as 
signaled by the moving averages as opposed to placing and holding a hedge 
when signaled for the entire period. Holding the hedge until the sell 
date was found to decrease variability of returns and decrease their 
average level. 
These previous studies have demonstrated that simple hedges can 
reduce risk and selectively increase average returns. Most recent 
studies have focused on more sophisticated or multiple hedging strategies 
for cattle feeders similar to "locking in" the cash margins for soybean 
processors.^ 
Shafer, Griffin, and Johnston (1978) considered the integration of 
simultaneous long hedges on corn and feeder cattle and a short hedge on 
fed cattle to lock in a cattle feeding margin. They considered a 2-month 
planning horizon prior to the actual placement of cattle on feed. The 
strategies tested against cash marketing were: 1) lock in a margin or 
rely solely on the cash market, 2) lock in a profit margin or do not 
feed, 3) consider leaving live cattle unhedged prior to placement on feed 
but try to place a short hedge on live cattle during the feeding period, 
and 4) using 10- and 15-day moving averages with stops to signal the 
placement of short hedges. The lock in margins were tested at 3 levels, 
$10, $15, and $20 per head. The cash market strategy resulted in the 
^Paul (1966) and Paul and Wesson (1966) discussed the use of 2-way 
hedges by soybean crushers. The crushers could lock in crushing margins 
by taking a long position in soybean futures and short positions in 
soybean mean and oil futures. With the correct timing, crushing margins 
could be secured for the processor using these 2-way hedges when a profit 
margin opportunity was present. 
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lowest returns on average and the highest variability of returns during 
the 1972-1976 period. The lock in or do not feed strategy, however, 
resulted in frequently empty and unused feedlot facilities. The feedlot 
would have been at full capacity only about 30 percent of the time under 
this strategy. The lock in margin or rely on cash market, and the 
technical moving average trading strategies performed about equally well, 
and both were superior to cash only marketing. 
Leuthold and Mokler (1980) examined 3-way hedging for cattle feeders 
during the same 1972-76 period. They began analyzing hedging 
opportunities 3 months prior to placement on feed. If a desired profit 
margin failed to appear prior to feeder placement, the feeder cattle and 
corn were purchased in the cash market, and the search continued for a 
short hedge on the fed cattle. Seventy percent of the time a 3-way hedge 
could be placed prior to placement of the cattle on feed with a profit 
target of $l/cwt. The number of hedges able to be placed prior to 
feeding declined as the profit target increased, while the number of 
hedges placed after feeding increased. Strategies attempting to lock in 
margins from $10/cwt to the upper limit tested of $18/cwt had a higher 
variance of returns than did a cash only strategy. A target profit 
margin of $5/cwt proved to be superior to all other target levels. 
Three-way hedges offered higher returns and lower variances than simple 
selling hedges. 
Spahr and Sawaya (1981) investigated 3-way hedging strategies for 
cattle feeders during the period from 1974 through 1978. They began the 
market analysis 17 weeks prior to the placement of feeder cattle. A 
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profit margin goal was tested once each week for opportunities of a 
simultaneous hedge in corn, feeder cattle, and live cattle. If no profit 
margin could be locked in by the placement date, the feeders and corn 
were purchased in the cash market, and the search continued for a fed 
cattle hedge. They tested various profit objectives from -$10/hd to 
$60/hd. As the target profit increased, the variability of returns 
generally increased, and the mean return increased up to a profit per 
head of $27.50 beyond which, due to the declining number of hedges being 
placed, the mean return per head declined. As profit targets reached 
$55/hd, the strategy simply reverted back to a cash only decision because 
no hedges were signaled. At a profit target of $27.50/hd, 54 percent of 
the pens fed were hedged. 
Franzmann and Shields (1981) analyzed the potential for 3-way hedges 
for cattle producers using weekly data from 1975 through 1979. They used 
moving average techniques to signal when to hedge. Long hedges on corn 
and feeder cattle were considered beginning 140 days prior to feeding. 
The strategies tested included a no hedge (or cash) strategy, hedging 
only 1 of the 3 commodities (corn, feeder cattle, or live cattle), 
hedging all combinations of any 2 of the 3 commodities, and hedging all 
3. They found that all of the strategies outperformed the cash only 
strategy, and that the 3-way hedging strategy offered superior mean 
returns to any other strategy and was less risky than all other 
strategies except for the strategy of hedging feeder cattle and live 
cattle but leaving corn unhedged. 
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Pluhar, Shafer, and Sporleder (1985) simulated 8 monthly hedging 
strategies from 1975 through 1982 for a typical Texas High Plains cattle 
feeder. All feed was assumed to be purchased on the placement date. The 
9 strategies evaluated included a cash strategy, 32- and 50-week planning 
complete input-output hedging strategies (long input hedges on corn and 
feeder cattle and short hedges on live cattle), and an evaluation of 5 
previously developed strategies. The previously developed strategies 
tested were those of 1) Purcell and Riffe (1980) — 4-, 5-, and 15-day 
moving average combinations to signal short live cattle hedges, 2) 
Shafer, Griffin, and Johnston (1978) — 10- and 15-day moving average 
signal for live cattle hedges coupled with long corn and feeder cattle 
hedges set during a 2-month planning period prior to placement according 
to moving average signals, 3) Franzmann and Shields (1981) — 2-, 7-, and 
13-day moving average combination strategy to signal the placement of 
short live cattle hedges, 4) Gorman et al. (1982) — 3- and 10-day moving 
averages to signal setting and lifting initial short hedges on live 
cattle, and 5) Helmuth (1981) — taking "a short position (in live 
cattle) when (if) the daily high live cattle futures price equalled or 
exceeded the signal value consisting of the unrevised USDA reported Corn 
Belt cost of feeding per hundredweight plus a basis adjustment . . 
and offsetting the short position when the daily closing price dropped 
below the signal level (Pluhar, Shafer, and Sporleder, 1985, p. 5). 
The objectives of Pluhar and colleagues were to both test some 
integrated 3-way hedging strategies as well as evaluate the performance 
of various strategies developed and tested by others over earlier time 
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periods, to determine if they still performed well. The Shafer et al. 
moving average strategy resulted in the highest variability of returns of 
the strategies considered, and also had the second lowest average return 
(second only to the Purcell and Riffe combined moving average strategy). 
The 32- and 50-week integrated strategies had 2 of the 3 lowest 
variances, (the Franzmann and Shields strategy had the lowest) and the 2 
highest mean returns. None of the 5 previously developed strategies 
performed as well over the period studied by Pluhar et al. as they had 
during the period analyzed by their original investigators. They 
concluded that " a successful hedging strategy must be continually 
updated and revised to improve the probability of profitability" 
(p. 15). 
Caldwell, Copeland, and Hawkins (1982) considered the potential for 
3-way hedging of barley, feeder cattle, and fed cattle for a Canadian 
cattle feeder during 1975-78. In Canada the risks associated with basis 
fluctuations resulted in cash strategies having the lowest variance of 
returns. Hedging was found to both increase variability of returns 
significantly and increase the average return slightly. 
Peterson and Leuthold (1986) used a quadratic programming framework 
to evaluate hedging for a cattle feedlot. They evaluated hedges for 3 
consecutive 3-month periods starting 3 months prior to placement of 
cattle on feed, determining the producer's "optimal" cash-futures 
position in feeder cattle, corn, and fed cattle. They tested the 
positions for both high and low risk averse producers. The highly risk 
averse producer was fully hedged only 24 percent of the time for all the 
commodities during the January 1974 to March 1982 period. The remaining 
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time, the producer was either partially hedged with some combination of 
the commodity or completely unhedged. For the individual with a low 
level of risk aversion, only 1 percent of the marketings involved all 3 
commodities being fully hedged. 
Options Strategies 
The studies discussed thus far have included only strategies 
involved in the evaluation of hedging in the futures market. No analysis 
was included in evaluating the use of commodity options. Only a few 
recent studies have considered the use of commodity options in their 
analysis. Prior to a live cattle options market being developed, Catlett 
and Boehlje (1982) and Catlett (1980) simulated the use of options on 
live cattle for a cattle producer over the 1965-77 period. Put options 
were purchased if the basis, current delivery month futures price less 
current cash price, was considered "wide" ($1.50/cwt or more). They 
assumed that the option premium would be either 5, 10, or 15 percent of 
the futures price on the day the option was purchased. In addition, the 
only criteria that they considered to signal option placements was the 
magnitude of the basis. The results indicated that average returns 
generally declined by purchasing an option as opposed to hedging, 
however, the variability of returns also declined. 
Hudson, Hauser, and Fortenbery (1985) further developed an options 
strategy for cattle feeders. They evaluated the use of futures and 
commodity options' for live cattle during the period from 1974 to 1982. 
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The strategies evaluated included: 1) cash only, 2) routine short hedge, 
3) routine put option purchase, 4) 7- and 13-day moving average signaled 
hedge placement, and 5) 7- and 13-day moving average signaled put option 
purchase. They used first degree stochastic dominance as well as mean-
variance analysis to rank the strategies. They also used a variant of 
Black's option pricing formula to estimate option premiums. They 
concluded that routine hedging decreased variance and average return, 
while moving-average-triggered hedges increased the average but left the 
variance the same relative to a cash only strategy. A routine put 
purchase decreased returns and increased variability. The moving-average 
hedging strategy stochastically dominated the cash strategy but none of 
the other strategies dominated selling in the cash market. 
The prior studies discussed up to this point have generally ignored 
the possible use of price forecasts to signal hedge placements. Many 
studies have used some target or threshold level to trigger a hedge such 
as expected profit being offered, or expected basis gains being offered, 
or some other signal. Other studies have considered technical indicators 
to signal hedge placements such as moving averages, point and figure 
charts, and seasonal factors. Hedging decisions, however, ought to be 
made with some reference to expected prices in the future. Two recent 
studies have incorporated price forecasting into the hedging decision. 
Holt and Brandt (1984) evaluated hedging strategies for hog 
producers. A short live-hog hedge was placed (for pigs being fed) if the 
forecasted cash hog price was below the localized futures price for the 
period when the hogs would be marketed. The forecasted prices were based 
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upon various forecasting techniques including an econometric model, ARIMA 
model, simple monthly index, and a composite average of the other 
forecasts. Hedges could be placed at 3 times during the production 
process — when the sows were bred, at farrowing, and during the growing 
phase. Strategies using the seasonal index and ARIMA-linear-econometric 
composite forecasts both performed better than the cash marketing 
strategy during 1977-83. However, hedging based upon the signals 
generated by the econometric forecasts alone performed worse than did the 
cash market. 
Brandt (1985) tested hedging strategies for pork producers using 
similar criteria to that of Holt and Brandt. Brandt tested forecasts 
generated by an econometric model, an ARIMA model, experts, composites of 
the others, and a naive forecast in his hedging strategy. A simple 
composite average of the econometric, ARIMA, and expert forecast was the 
best forecast of prices (based on mean squared error). During 1972-76, a 
hedge was placed if the current futures market price (adjusted for basis 
and hedging costs) was higher than the forecasted price. Live hog hedges 
placed based upon these various forecasts gave mixed results. The 
highest average hog price was realized by using the composite forecasting 
techniques to signal hedge placements. However, the lowest standard 
error of the prices realized was given by hedges based on the naive 
forecast (assuming that next quarter's price would be the same as the 
present quarter's price). 
In summary, early studies on hedging considered simple 1-way hedges 
usually evaluating solely short hedging of output. These studies found 
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that routine hedging strategies generally reduced the variability and the 
average returns relative to the cash market. Selective strategies could 
be found which decreased the variability of returns and increased mean 
returns; however, only some selective strategies were able to do this. 
Studies considering 2- and 3-way hedging strategies found that returns 
could be increased and variability decreased through selectively hedging 
more than 1 of the commodities; these 2- and 3-way strategies were found 
to offer more opportunities for favorable results than only 1-way hedges 
or cash marketing. Two studies have found that marketing strategies 
integrating price forecasts can improve price and reduce its variability 
relative to cash marketing, and hedging decisions based on composite 
forecasts sometimes outperform strategies relying on individual 
forecasts. Very limited analyses exist of options market strategies and 
the methods employed have varied so widely that the results are not 
conclusive. 
Price Forecasting 
In order to make informed and effective marketing decisions, 
agricultural producers must have an idea of expected price levels and 
direction of price changes in the future relative to current prices. The 
majority of the hedging strategy studies have used some form of naive 
forecast. For example, Franzmann and Lehenbauer (1979a and 1979b) used 
technical analysis relying strictly on past price trends to signal 
marketings, Catlett and Boehlje (1982) relied on the current basis 
relationship to serve as a signal to purchase options. Dole and St. Clair 
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(1981) based market expectations on technical moving averages, while 
Peterson and Leuthold (1986) simply used an average of previous prices as 
a forecast for future prices. Only the studies by Brandt (1985 and 
1983), and Holt and Brandt (1984) directly implemented more sophisticated 
forecasting models in with hedging strategies. Other studies have 
focused on commodity price forecasting issues without necessarily 
considering how producers can use these forecasts. 
Just and Rausser (1981) compared and contrasted commodity price 
forecasts developed by 6 commercial firms which used large scale 
econometric models and compared these to forecasts generated by the 
futures market for 8 agricultural commodities from December 1976 through 
December 1978. The futures market tended to forecast more accurately 
(lower mean-squared error) than the commercial forecasts for soybeans and 
its processed products. In addition, for 1 quarter ahead forecasts the 
futures market outperformed the commercial firms as a forecast of prices 
for cattle and hogs. However, 2, 3, and 4 quarter in advance cattle and 
hog cash price forecasts were more accurately generated by the commercial 
firms than the futures markets. 
Helmers and Held (1977) evaluated 8 different possible forecasting 
techniques for cattle and hogs 4 months into the future covering the 
period from June 1969 through February 1975. The forecasts tested 
included simple averages of past prices, futures prices, outlook 
information, and USD^ forecasts. They found very little difference among 
the forecast methods for cattle, though the USDA forecasts performed the 
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best. All of the models underestimated the hog prices, and a linear 
trend of past prices was found to most accurately forecast these prices. 
Hayenga and Hacklander (1970) developed simultaneous monthly supply-
demand equations for cattle and hogs. They found that dividing 
quantities slaughtered by the number of slaughter days per month 
significantly increased the accuracy of the models. They state that 
"since slaughter capacity is rather difficult to ascertain, the monthly 
supply relative to an index of the "fully utilized" slaughter days within 
the month may provide a barometer of the supply pressure to which packers 
most strongly respond" (p. 536). 
Marquardt (1979) reviewed the forecasting accuracy of 10 outlook 
letters and found that few actual dollar and cents forecasts were 
available. He concluded that futures markets for cattle, hogs, wheat, 
corn, and soybeans systematically provided a more accurate prediction of 
subsequent cash prices than did the 10 outlook letters. The difference 
in accuracy, however, was not statistically significant. 
Leuthold and Hartmann (1981) found that the futures market for hogs 
was a less accurate forecast of next quarter's hog price as compared to a 
recursive econometric hog price forecast during 1971 to 1977. However, 
the futures market was a superior forecast of next quarter's cattle 
prices versus those generated by a recursive econometric model. 
Probst (1982) developed a monthly fed steer and heifer price 
forecasting model using 1970-79 data. He first estimated the price 
dependent demand relationships for fed beef and then estimated the 
(predetermined) supply using reported feedlot inventories of cattle on 
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feed. Using ordinary-least-squares regression techniques the fed cattle 
price was found to be a function of monthly beef and pork slaughter, 
disposable personal income, consumer expenditures in restaurants, percent 
fed cattle slaughtered, an implicit price deflator, and monthly dummy 
variables. However, this model exhibited a strong degree of 
autocorrelation with a Durbin-Watson statistic of approximately 1. After 
adjusting the demand model for first and second-order autocorrelation the 
only remaining significant independent variables in the model were beef 
slaughter, disposable income, percent fed cattle slaughtered, and 
selected monthly binary shifters; pork slaughter, consumer restaurant 
expenditures, and the implicit price deflator all became statistically 
insignificant (at the .10 level of significance). 
Harris (1984) compared 5 types of quarterly cattle price forecasting 
models for the 1981-82 period. The ARIMA (autoregressive integrated 
moving average) models performed best for 1 to 4 quarter ahead forecasts 
from a mean squared error perspective, but the ARIMA model performed 
worst in predicting turning points. Other models tested included a 
single equation econometric model, a multivariate time series model, and 
a composite model. 
Spriggs (1981) compared an ARIMA model to the futures market as a 
forecast of monthly Illinois cash corn prices for September through 
December using information available up to the preceding August. He 
tested the models each year and updated them annually in August from 1959 
through 1978. Thé ARIMA model performed better than the futures market 
as a forecast of the corn price in September. The corn futures market. 
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however, performed better as a forecast of cash corn prices for October, 
November, and December. The futures market reflected new crop year 
information which was not incorporated in the ARIMA model; thus the 
futures price more accurately forecasted the new crop year prices. 
Spriggs also tested simple composite and weighted composite futures 
market and ARIMA model forecasts. The simple composite outperformed the 
weighted composite forecast, but was not preferred to the best forecasts 
generated individually by the ARIMA model or the corn futures market. 
Wilkinson (1985) developed quarterly price forecasts for 1975 based 
on models estimated up through 1974 for live cattle, live hogs, feeder 
steers, and corn. He compared the forecasting performance of a naive 
model (price forecast equal to the previous year's price), an 
autoregressive model, a 42 equation livestock and feed grains econometric 
model, and the futures market for each of the 4 commodities. The large-
scale econometric model consistently outperformed the other forecasts for 
live hogs, live cattle, and corn, but performed equally to the other 
forecasting methods for feeder steers. The autoregressive model 
outperformed the futures market and the naive model in forecasting live 
cattle and live hog prices. 
However, the naive model forecasted feeder steer and corn prices 
more accurately than either the futures market or the autoregressive 
model. Given the relatively poor forecasting performance of the futures 
markets Wilkinson concluded that "futures prices would add no useful 
information to (such) econometric models . . . (and) they would probably 
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be useless for the production decisions of cattlemen and farmers (if used 
as price forecasts)" (p. 17). 
Stillman (1985) estimated quarterly demand and supply relationships 
for hogs, cattle, and broilers using 1980-81 data. The model included 
both biological and behavioral equations to project beef, pork, and 
broiler supplies and prices, using publicly available outlook 
information. The model was recursive in nature; production was estimated 
to be a function of exogenous and predetermined variables. The estimated 
production quantities were then used as predetermined variables to 
forecast the retail and live prices of beef, pork, and broilers. 
Stillman tested the quarterly forecasting performance of his model over 
the 1982 through 1984 period. The live barrow and gilt price forecasts 
performed well (based on mean absolute percentage errors, turning point 
forecast accuracy, and Theil's U statistic). The steer price forecasts 
however performed less well. The mean absolute percentage errors for fed 
steer price forecasts ranged from 15.75 % in 1982 to 7.63 % in 1984, the 
steer price model missed the year to year turning points 2 of 4 quarters 
in both 1982 and 1983, and 1 of 4 quarters in 1984. Theils U statistic 
for steer prices was above 1 in all 3 years and was as high as 4.43 in 
1982. The feeder steer price forecasts performed similar to the fed 
steer price forecasts. 
Brandt and Bessler (1981) developed 3 forecasting techniques for 
quarterly hog prices using 1971-75 data. They compared the forecasting 
performance of a single ordinary least squares (OLS) econometric model, 
ARIMA model, and expert opinion over the 1976 through 1979 period. They 
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found that the ARIMA model had the lowest mean squared forecast error, 
only half as large as those of the expert opinion and econometric model. 
They also tested 3 composite forecasts combining pairs of the 
individual methods. The composite forecasts were generated as follows: 
p* = a^p^ + a^Pg where p* is the composite forecast, p^ the forecast made 
by method i and a^is the weighting assigned to method i in developing 
the composite forecast. The weights were generated as follows: 1) 
Weighting the individual forecasts so as to minimize the variance of the 
forecast errors historically which implies 
a, = *2 " P 12*1*2 
' + *2 -
*2 - 1 - *1 
where a^ is the weight assigned to the i-th forecast method, o? is the 
forecast error variance of the i-th method, and is the correlation 
coefficient between the errors of forecasts i and j. 
2) Weighting the individual forecasts using an adaptive scheme which 
weights the most recent forecast errors more heavily such that 
12 2 t=T-V e^^ + e,; 
*2 = 1 - *1 
where e^j is the forecast error made by method i in period t, and V is 
the number of historical periods chosen to be used as weights. 
3) A simple average of the individual forecasts. 
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The simple average composite of the ARIMA and expert opinion 
performed better than any of the composite or individual models, based on 
the mean squared error of the forecast. The composite methods, however, 
fared about equally as well as the individual methods in predicting price 
turning points. 
Brandt (1983) estimated quarterly single equation econometric and 
ARIMA forecasts and obtained expert forecasts from 1960 through 1975 for 
cattle and hog prices. He also considered a simple average composite and 
an adaptive composite forecast. He assumed that a producer would take a 
market position (i.e., take a short futures position) if the forecasted 
price was lower than the futures price minus the expected basis. 
Composite simple average forecasts for both cattle and hogs performed the 
best from a mean squared error standpoint for providing the most accurate 
forecasts from 1976 through 1982. The forecasts signaled hedges about 50 
percent of the time for both hogs and cattle. For cattle the highest 
average price received by producers relying on the various forecasts was 
by those who relied solely on the ARIMA model. Hog producers fared best 
if they simply used the present price as a forecast of the next quarter's 
hog price. The models all, however, resulted in only modestly different 
average prices received. For cattle none of the average prices received 
by producers relying on any of the methods differed by more than 
$.50/cwt. Thus, statistically very little difference was found. 
There is evidence that producers can use simple price forecasts in a 
marketing plan to help stabilize and/or increase returns. Price 
forecasts can help the producer decide the timings of marketings as well 
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as whether or not to produce. Cattle feeders may be able to benefit by 
using price forecasts for corn, feeder cattle, and fed cattle in a 
comprehensive input-output marketing strategy. 
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CHAPTER 3. OPTIONS MARKET 
In late 1984 and early 1985 commodity options on corn, soybeans, 
hogs, and cattle (as well as a number of other commodities) began trading 
in the U.S. The market was given an initial 3-year pilot period over 
which time it would be subject to a comprehensive review by the Commodity 
Futures Trading Commission (CFTC). Since this time the commodity option 
trading has become a topic of high interest in both the academic 
environments and the trading community. 
Definitions 
Prior to further investigation of the options market it is useful to 
define some of the key terms used in the ensuing discussion. 
Call Option — The right to take a long futures position, between the 
purchase date and the option expiration date, at a fixed 
price. 
Put Option — The right to take a short futures position, between the 
purchase date and the option expiration date, at a fixed 
price. 
Strike Price — (also known as the Exercise Price) The fixed price the 
option can be exercised at. On cattle these are offered 
at fixed $2/cwt increments. 
Premium — The amount the purchaser of the option has to pay for the 
option (or the amount the option grantor receives for selling 
the option). 
Exercise — Converting the option into a futures position. 
Let Expire — Not exercising or selling the option prior to its 
expiration date. 
Intrinsic Value — Gain an option owner could realize if the option were 
exercised and an offsetting futures market transaction 
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were implemented. This is the difference between the 
strike price and the futures price. If no gain could 
be made by exercising and offsetting then the option 
has zero intrinsic value. 
In the Money — An option which if exercised and the futures position 
offset would result in a gain to the exerciser. 
At the Money — An option with a strike price equivalent 
to the futures price. 
Out of the Money — An option which if exercised and the futures position 
offset would result in a loss to the exerciser. 
Option Pricing Theory 
Options on agricultural commodity futures markets began trading in 
October 1984 for grains and livestock. Because of the limited time of 
trading on live cattle options, in order to evaluate the potential use of 
options it is necessary to backcast the option premiums over a historical 
time period. Black and Scholes (1973) developed the first comprehensive 
equilibrium option pricing model. The Black-Scholes theory assumes that 
any profits which can be arbitraged from incorrectly priced options will 
drive the option premiums toward their intrinsic value. The Black-
Scholes theory was initially developed for stock options, but it has 
since been modified and adapted to commodity markets. There have been 
numerous discussions and modifications of the original Black-Scholes 
model. Asay (1982 and 1983) points out some of the desirable qualities 
commodity options models ought to have to avoid many of the analytical 
drawbacks of the Black-Scholes model. Choi and Longstaff (1985) argue 
that the constant elasticity of variance option pricing model (CEV) as 
developed by Cox and Rubinstein (1978) may be preferred to the 
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Black-Scholes model for commodities which have a higher variance in price 
as the mean price increases. Gardner (1977) and Wolf (1984) also 
discussed various aspects of option pricing models. 
Cox, Ross, and Rubinstein (1979) simplified the Black-Scholes model 
to a discrete form which could be analytically evaluated, allow for early 
exercise, and allow for other modifications such as adding loan rates to 
the model as a price floor. What follows is a brief summary of the 
option pricing model as developed by Black and Scholes (1973), simplified 
to a discrete model by Cox, Ross, and Rubinstein (1979), and clarified 
and converted to apply to commodity markets (not just stocks) by Plato 
(1985). Further refinements to the model have been suggested by Jarrow 
and Rudd (1983) and implemented by Gordon (1985). 
Option pricing theory is based on the concept of the riskless hedge 
using options to hedge a futures market position. The hedge involves a 
simultaneous and offsetting position in a commodity futures contract and 
an option on the commodity futures (not the typical producer type hedge 
where the hedge offsets cash price risk). The riskless hedge between a 
commodity futures and a put option is outlined by Plato (1985) 
summarizing Black and Scholes (1973) original idea as: 
* "it • «t (3-1) 
where H = hedge ratio (quantity of commodity per put option in the 
riskless hedge), 
^^At = Ft+1 - ^t' • 
= change in commodity price over time interval t. 
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Fj. = commodity price at the beginning of time interval t, 
^^At ~ ^ t+1 ~ ^ t 
AP^j. = change in put option price over time interval t, 
Pj. = put option premium at beginning of time interval t, 
r = riskless interest rate over the time interval t. 
Equation 3.1 essentially states that the change in value of the 
commodity futures position plus the change in value of the option 
position is equal to the opportunity cost of the funds invested in the 
option. 
Long positions are held in both the put option and futures markets 
in order to make the hedge riskless because put option price changes move 
in an opposite direction from the futures price changes. 
The objective is to solve this equation for the option premium. 
Equation 3.1 must be solved by the use of differential equations. 
However, Plato points out that if the options are American, analytical 
differential equation solutions of equation 3.1 are only possible under 
the assumption that the option cannot be exercised early. However, 
American commodity options can be exercised early. The Cox, Ross, and 
Rubinstein (CRR) algorithm provides an analytical approach to calculating 
the option premiums even under the possibility of early exercise. The 
basic theory developed by Black and Scholes relied on the assumption that 
from the option purchase date until the option expires, the price of the 
underlying commodity would be approximately distributed log normally. 
Cox, Ross, and Rubinstein note that uhe log normal distribution can be 
approximated as the product of a large number of binomial changes. The 
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algorithm backcasts through time from the option expiration date back to 
the beginning time period. The reason for starting at the expiration 
date and then estimating backwards to determine the present option 
premium is because at expiration the value of the option is strictly its 
intrinsic value which, given the strike price and ending futures price, 
can be calculated. 
The Cox, Ross, and Rubinstein algorithm requires one to divide the 
time remaining until option expiration into T equal intervals. The time 
frame can be thought of as follows: 
[ ] [ ] 
12 3 t t+1 T T+1 
present option expiration 
The price of the commodity during each interval is specified as 
moving up or down according to the multiplicative binomial distribution 
where the price at the end of an interval is: 
Cl • (3-2) 
or 
"c.l • (3-3) 
for an increase (u) and decrease (d) in the commodity futures price 
respectively. The parameters u and d are the possible outcomes from the 
binomial distribution over interval t. 
The algorithm calculates the possible commodity futures prices using 
the outcomes from the multiplicative binomial distribution from the 
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beginning of the current interval to the option expiration date. The 
possible commodity futures prices when the option expires are given by: 
^T=l,j " for j = 0, 1, 2, T (3.4) 
where T-j = the number of commodity futures price increases, 
j = the number of commodity futures price decreases, 
F2 = the commodity futures price at the beginning of the first 
(present) time interval. 
These ending commodity futures prices can then be used to calculate 
the ending premiums for the options (their intrinsic value) which gives: 
For calls: 
S+l,j ^  Max(0, Fx+l,j " K)' for j = 0, 1, 2, ..., T (3.5) 
For Puts: 
Pf+l^j = Max(0, K - j), for j = 0, 1, 2, ..., T (3.6) 
where: P = the put option premiums, 
C = the call option premiums, 
K = the strike price associated with the respective premium. 
The algorithm then calculates all possible commodity futures prices 
for the beginning of the last time interval. These prices are calculated 
just as in equation (3.4) except that T-1 replaces T, and T replaces T+1. 
This is used to calculate the option premiums for the beginning of the 
last time interval. Plato (1985) shows that the put option premium can 
be calculated in each subsequent period as: 
P^ = {[(l-d)/(u-d)]p2+i + [(u-l)/(u-d)]pj^^}/(l+r) (3.7) 
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and the corresponding riskless hedge ratio is: 
\ (3.8) 
where the minimum value which the premium can be in each period is the 
intrinsic value. 
The values of u and d have yet to be defined. Cox, Ross, and 
Rubinstein showed that 
u = exp [ a(Tau/T)^^^] (3.9) 
d = exp [-a(Tau/T)^^^] (3.10) 
where exp = exponential "e" = 2.71828. . 
a = the annual standard deviation of the rate of change in the 
commodity futures price, 
Tau = the fraction of a year until the option expires and is 
partitioned into T equal time intervals. 
Jarrow and Rudd (1983) have shown that a more consistent value for u 
and d requires a modification of equations 3.9 and 3.10: 
u = exp [cKTau/T)l/2 _ 1/2a^(Tau/T)] (3.11) 
d = exp [-o(Tau/T)l/2 _ l/2cf(Tau/T)] (3.12) 
These modifications to u and d insure that both the binomial and log 
normal process have the same first 2 moments (mean and variance) for each 
T as T+m. Equations 3.9 and 3.10 only ensure the equality of the means 
at the limit and not the equality of the variances (Jarrow and Rudd, 
1983). 
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The option pricing model used here has some significant advantages 
to the Black-Scholes model. The Black-Scholes model was developed for 
European options which can be exercised only at expiration. However, the 
American options contracts have specifications allowing for exercise at 
any time prior to expiration. Therefore, the American option is valued 
slightly higher due to this additional flexibility than its European 
counterpart. The CRR model explicitly allows for the possibility of 
early exercise by forcing the option premium to remain at or above the 
options's intrinsic value over its remaining life. 
The CRR model can also be easily modified to allow for truncated 
price distributions. That is, the Black-Scholes model assumes that 
prices follow a log normal distribution. The CRR model assumes prices 
follow a binomial process (which approaches the log normal process in the 
limit). The CRR model due to its iterative nature can easily be modified 
to implement price floors or price ceilings into the model. For example, 
for soybean options the government loan rate could be considered a price 
floor and a lower limit could easily be implemented into the model 
restricting the futures price from falling below the loan rate (Gordon, 
1985). 
The CRR model approaches in the limit the Black-Scholes model as the 
number of iterations approaches infinity if one assumes no early exercise 
is allowed and the price does not have a truncated distribution. As 
these additional restrictions are added the premiums will change. 
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Empirical Option Pricing 
A computer program of the option pricing model used to estimate the 
historical option premium series is provided in appendix A. The program 
is written in Microsoft Basic and can be used with the Zenith (IBM 
compatible) microcomputer. The majority of the program was taken from 
Plato (1985). However, the changes suggested in equations 3.11 and 3.12 
have been explicitly included in the option pricing model used here. 
The model requires data for the current market conditions. The data 
requirements include: 1) the current underlying futures price (Fj) 
i.e., the (distant) live cattle futures price for the respective contract 
corresponding to the option premium being estimated, 2) the riskless 
annual interest rate (r) assumed constant over the life of the option,^ 
3) the proportion of the year remaining until option expiration (Tau), 4) 
the annual volatility of the futures price (a), 5) the number of periods 
(iterations) until option expiration (T), and 6) the strike price being 
considered (K). 
Plato (1985) split the period remaining until expiration into 75 
equal intervals (T) to estimate soybean option prices. He found this to 
be an adequate number of periods to be able to estimate option premiums 
close to the actual ones. Gordon (1985) used 61 periods to estimate 
^The interest rate used for this was the U.S. Treasury Bill Market 
yields (average bid and ask discount rate for the week containing the 
15th day of the month) whose maturity most closely matched, without being 
less than, the remaining portion of the year until the option matured (3, 
6, and 12 month T-bill rates were used). 
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premiums for soybeans. Jarrow and Rudd (1983) advocated using as many as 
150 time intervals to help insure the accuracy of the model. To save 
computer time (it takes more than 5 minutes to calculate a single 
premium), 75 intervals were used in this study. This number was found to 
be adequate in previous studies (Plato, 1985; and Gordon, 1985). 
Aside from the futures price and strike price the most critical 
information one must have is the volatility of the underlying futures 
price. Small changes in the futures price variance cause significant 
changes in the estimated premium. Wolf (1984), Plato (1985), Gordon 
(1985), and Hauser and Neff (1985) have good discussions on the 
significance of the volatilities on the option premium estimates. 
A sensitivity analysis of the key components of the option price 
model used in this study was done in order to provide an idea of how 
changes in the various factors would affect the estimated premiums. The 
more sensitive the premiums are to a given factor, the more crucial it is 
that one have a representative measure of that factor to use in the 
models. Results of the sensitivity analysis are summarized in table 3.1. 
Separately varying 5 of the 6 previously mentioned data requirements of 
the model, premiums for put options were calculated. The futures price 
was held constant at $60/cwt; the strike price, interest rate, time to 
expiration, number of iterations, and the volatility of the futures price 
were each changed separately. 
As can be seen, the model is sensitive to the strike price, and to 
the futures price volatility (SIGMA). A $4/cwt increase in the strike 
price, with all else constant, results in $1.50/cwt increase in the 
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Table 3.1. Sensitivity analysis of option pricing model for put 
options 
Futures 
price 
($/cwt) 
Strike 
price 
($/cwt) 
Interest 
rate Tau 
Calculated 
SIGMA premium 
($/cwt) ($/cwt) 
— varying strike price — 
60 56 0.08 0.500 75 0.14 0.80 
60 58 0.08 0.500 75 0.14 1.42 
60 60 0.08 0.500 75 0.14 2.30 
60 62 0.08 0.500 75 0.14 3.44 
60 64 0.08 0.500 75 0.14 4.83 
— varying interest rate — 
60 60 0.04 0.500 75 0.14 2.34 
60 60 0.08 0.500 75 0.14 2.30 
60 60 0.12 0.500 75 0.14 2.27 
60 60 0.16 0.500 75 0.14 2.24 
— varying Tau — 
60 60 0.08 0.167 75 0.14 1.36 
60 60 0.08 0.330 75 0.14 1.90 
60 60 0.08 0.500 75 0.14 2.30 
60 60 0.08 0.667 75 0.14 2.63 
60 60 0.08 0.883 75 0.14 2.91 
— varying T — 
60 60 0.08 0.500 5 0.14 2.41 
60 60 0.08 0.500 25 0.14 2.32 
60 60 0.08 0.500 75 0.14 2.30 
60 60 0.08 0.500 150 0.14 2.30 
60 60 0.08 0.500 300 0.14 2.30 
— varying SIGMA — 
60 60 0.08 0.500 75 0.10 1.65 
60 60 0.08 0.500 75 0.12 1.97 
60 60 0.08 0.500 75 0.14 2.30 
60 60 0.08 0.500 75 0.16 2.63 
60 60 0.08 0.500 75 0.18 2.96 
60 60 0.08 0.500 75 0.20 3.28 
60 60 0.08 0.500 75 0.22 3.61 
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premium for out of the money put options and more than $2.00/cwt increase 
for in the money puts options. An increase in SIGMA by .02 increased the 
premiums by a little more than $.30/cwt. Time remaining until option 
expiration also had an impact on the premium decreasing it by more than 
$1.50/cwt as maturity neared from 10 months to 2 months. A change in the 
riskless interest rate by 4 percent (i.e., 8 to 12 percent for example) 
changed the premium by $.03/cwt to $.04/cwt in the opposite direction. 
More support was offered for using no more than 75 iterations because the 
premium changed by less than $.01/cwt as the number of iterations went 
from 75 to 300; however the premium changed rapidly below 25 iterations. 
The model requires the annual volatility of the rate of change in 
the futures price in order to estimate the option premium. The rate of 
change in the futures price (Rj.) is defined as: 
\ = Ft^^t-l (3.13) 
The natural logarithm of Rj. was used to convert this to an approximate 
continuously compounded rate of change. 
Thus, the first differences of the natural logarithms of the daily 
closing prices for the corresponding live cattle futures price were used 
to estimate the rate of change in the futures price. Then, the standard 
deviation of the first differences over an historical period were 
calculated (the choice of historical period is discussed next). The 
annual standard deviations of the rate of change in the live cattle price 
were calculated by multiplying the daily standard deviations by the 
square root of 250 (the approximate number of trading days per year). 
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Theoretically, the annualized standard deviation of the rate of 
change in futures prices (to be used in the option pricing model) is the 
expected volatility of the futures price over the remaining life of the 
option. For example, 6 months prior to maturity an option would have 
associated with it a premium reflecting the expected volatility of prices 
over the next 6 months. Historical variance was used as an estimate of 
the expected volatility. 
Four different methods were used to calculate historical variance: 
1) the price volatility for the corresponding futures contract over the 
same period the previous year, 2) the moving average of the previous 3 
year's volatilities for the same period, 3) the price volatility over the 
previous month for the corresponding futures price and 4) the volatility 
for the.previous 3 months. The first 2 methods take into account the 
seasonality of price volatility which occurs in live cattle futures and 
also are a long-term expectation that prices will remain at the same 
volatility level this period as was true for prior years. The latter 2 
methods would most closely model the expectations if the market 
participants assumed that the most recent (previous few months) 
volatility would continue over the duration of the option contract. 
The different volatility estimates could be used in the option model 
and then tested for their ability to track option premiums during the 
short time period which options have been traded. This could be done by 
estimating the option premiums for 1985, using the various historical 
volatilities, and then comparing the estimated option premiums from the 
various methods to the actual premiums. An alternative and more 
51 
efficient method to test the variance estimates is to compute the implied 
volatilities from the model and compare these directly with the 
historical volatilities. That is, during all of 1985 the data 
requirements of the option pricing model are all known except for the 
volatility. However, since the option premiums are also known one can 
solve for the implied volatilities. 
Implied volatilities were calculated weekly for nearest to at the 
money options using Tuesday live cattle option premiums traded during 
1985. The implied volatilités were calculated for option contracts 
maturing in 1 to 2 months and 3 to 4 months. These implied volatilities 
were then averaged by month and compared to the historical volatilities 
calculated by the 4 methods previously discussed. The monthly average 
implied and historical volatilities are shown in table 3.2. The 
performance of the 4 historical variances is shown in table 3.3. 
The 3-year average historical variance most closely matched the 
implied volatility of the 4 types tested from a RMSE standpoint. For the 
more distant (3-4 months) maturing options the historical 3-year 
volatility had a RMSE of 2.65 percent compared to the previous months 
volatility of 4.00 percent (the second best). The accuracy of the 
historical volatilities increased in the more distant maturing option 
contracts because the model does a better job of estimating options which 
are not near maturity (and not excessively far from maturity). Thus the 
implied volatilities are less representative of the perceived market 
volatility for the option maturing in 1 to 2 months than they are for the 
more distant maturing options. 
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Table 3.2. Monthly average implied and historical futures price 
price volatilities for selected contracts, 1985 
— Volatilities — 
Month Contract IMPLIED* LVOL^ MVOL'^ VOLM^ V0LP3M' 
Jan. APR 12.35 14.54 15.96 9.92 8.25 
JUN 12.01 12.09 13.53 8.54 7.02 
Feb. APR 13.16 11.83 15.05 20.22 12.20 
JUN 11.87 11.02 13.11 9.55 7.79 
March JUN 13.85 11.86 12.62 7.68 8.59 
AUG 11.98 9.28 12.79 5.67 7.62 
April JUN 15.67 10.75 12.60 12.11 9.78 
AUG 13.08 9.71 13.25 11.71 8.50 
May AUG 17.01 9.27 13.70 10.24 9.21 
OCT 14.81 10.35 14.44 7.96 7.40 
June AUG 18.08 10.02 15.03 18.21 13.39 
OCT 16.34 11.11 15.30 13.74 9.89 
July OCT 20.07 11.41 14.95 15.51 12.40 
DEC 15.86 11.36 14.66 12.01 10.77 
Aug. OCT 22.60 10.92 15.16 22.73 17.32 
DEC 17.40 11.01 14.96 20.34 14.95 
Sept. DEC 19.14 12.00 16.06 17.66 16.67 
FEB 19.03 10.21 14.35 16.56 15.80 
Oct. DEC 20.01 13.33 15.70 17.46 18.49 
FEB 18.51 10.95 14.28 17.74 17.74 
Nov. FEB 18.74 11.00 14.23 15.32 16.54 
APR 17.72 8.23 13.98 13.95 16.36 
Dec. FEB 21.16 12.25 14.87 15.01 16.03 
APR 18.92 9.92 14.75 13.05 15.48 
^Calculated from option pricing model for the nearest at 
the money option. Is an average of once a week (Tuesday) option 
premiums. 
^LVOL is the average volatility for the previous year over 
the duration of the option contract. 
^MVOL is the average volatility for the previous 3 years 
over the duration of the option contract. 
^VOLM is the average volatility in the previous month. 
®V0LP3M is the average volatility in the previous 3 
months. 
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Table 3.3. Performance of historical futures price volatilities 
in approximating implied volatilities, 1985 
— Volatilities — 
Months to . . 
maturity: LVOL MVOL VOLPM^ V0LP3M* 
1-2 months Mean 
Mean 
RMSE 
3-4 months Mean 
Mean 
RMSE 
error (%) 
absolute error (%) 
(%) 
error (%) 
absolute error (%) 
(%) 
-6.08 -3.02 
6.44 3.93 
7.13 4.27 
-5.19 -1.51 
5.20 2.13 
6.01 2.65 
-2.50 -4.44 
3.72 4.44 
4.40 4.92 
-3.06 -4.02 
3.55 4.02 
4.00 4.42 
®l3 the average volatility for the previous year over the 
duration of the option contract. 
^Is the average volatility for the previous 3 years over the 
duration of the option contract. 
^Is the average volatility in the previous month. 
*^Is the average volatility in the previous 3 months. 
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Based on this analysis, the 3-year moving average volatility of 
futures price for the corresponding period was used as an estimate of the 
expected volatility in the option pricing model. For example, to 
estimate a July put option premium on January 2, the average annual 
volatility in the July futures price the previous 3 years during the 
January 2 to June 15 period was used (a July option expires approximately 
the middle of June). Theoretically, the option premium should in part 
reflect the expected volatility of the futures contract for the remainder 
of the particular option's life. The typical or historical volatility 
serves as a proxy for this expectation. 
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CHAPTER 4. PRICE FORECASTING 
Price forecasts are important factors to consider in developing 
marketing strategies and making resource allocation decisions. Producers 
who make decisions based upon accurate forecasts are less apt to make 
unprofitable choices than those who produce and market without regard to 
expected prices. A cattle feeder who has access to readily available 
price forecasts (for both inputs and fed cattle) may be able to make 
better decisions about what to produce and when to take a market 
position. The decisions however, ought to be made regarding the 
objectives of the producer and incorporating the use of price 
expectations together with the expected accuracy of the forecasts. 
In order to incorporate price forecasts into the hedging decision 
one must develop the forecast models to be used. A number of techniques 
can be used to develop price forecasts. The forecast technique can be as 
simple as assuming prices in the future will be the same as current or 
past prices or as complex as building a large-scale multi-equation 
econometric forecasting system. In addition, forecasts may be levels of 
price or just directions of price change. For example, an econometric 
model will provide both a price level and a price direction forecast 
however, purely technical analysis such as moving averages or relative 
strength indices etc. will generally only provide a price direction 
forecast. 
One of the objectives of this study was to develop and compare some 
relatively simple price forecasts and price forecasting techniques which 
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cattle producers could use in conjunction with other information to make 
marketing and production decisions. Price forecasts for corn, feeder 
cattle and live cattle were developed using a variety of techniques. The 
performance of these various forecast techniques was tested using 
statistical and economic performance criteria. 
Definitions of Variables 
CCP — The monthly average Northwest Iowa cash corn price 
($/bu). 
CCPl — Is equal to CCP in January through July and equals 0 
otherwise. 
CCP2 — Is equal to CCP in August through December and equals 0 
otherwise. 
DCOFl — The change from the previous quarter in all steers and 
heifers on feed over 700 pounds as reported in the 
most recent 13-state Cattle on Feed Report (1,000 
head). 
DC0F2 — The change from the previous quarter in all 500 to 900 
pound steers and heifers on feed as reported in the 
most recent 13-state Cattle on Feed Report in (1,000 
head). 
DC0F3 — The change from the previous quarter in all steers on 
feed up to 700 pounds and all heifers on feed 500 
pounds or less in 13 states as reported in the most 
recent Cattle on Feed Report (1,000 head). 
DC0F4 — The change from the previous quarter in all steers and 
heifers on feed 500 pounds or less in 13 states as 
reported in the most recent Cattle on Feed Report 
(1,000 head). 
DHATCH — The change from the previous 3 months in the 
broiler-type chick hatchings (millions of 
hatchings). 
DPMAR — The predicted change from the previous quarter in the 
farm to retail beef margin (predicted by the use of an 
ARIMA model) in $/cwt. 
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DPROFIT — The change from the previous quarter in estimated 
profits from feeding cattle as estimated by Iowa 
State University ($/head). 
DUM2 — Dummy variable corresponding to the April Grain Stocks 
Report, is set equal to 1 if month is May or June and 
equals 0 otherwise. 
DUM3 — Dummy variable corresponding to the June Grain Stocks 
Report, is set equal to 1 if month is July, August, 
September, or October and equals 0 otherwise. 
DUM4 - Dummy variable corresponding to the October Grain Stocks 
Report, is set equal to 1 if month is November, 
December, or January and equals 0 otherwise. 
LCP — The quarterly average Interior Iowa live slaughter steer 
price ($/cwt). 
DLCP — The change from the previous period in the Interior 
Iowa live slaughter steer price ($/cwt). 
D2, D3, D4 — Quarterly dummy variables equal to one for 
quarters 2, 3, and 4 respectively and equal zero 
otherwise. 
DSF — The change in sow farrowings from the previous quarter 
as reported in the most recent 10- state Hogs and Pigs 
Report (1,000 head). 
DSFI — The change in one quarter ahead sow farrowing 
intentions as reported in the most recent 10-state Hogs 
and Pigs Report (1,000 head). 
DCALF — The change from the previous year in the number of 
calves under 500 pounds on farms on January 1 as 
reported in the recent Cattle report (million head). 
DRATIOl — The change from the previous month in the monthly 
average ratio of the live cattle futures price 
($/cwt) for delivery 7 or 8 months in the future 
divided by the corn futures price ($/bu) for nearest 
to but not prior to placement month delivery. 
DRATI02 — The change from the previous month in the monthly 
average ratio of the live cattle futures price 
($/cwt) for delivery 8 or 9 months in the future 
divided by the corn futures price ($/bu) for nearest 
to but not prior to placement month delivery. 
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DRAT103 — The change from the previous month in the monthly 
average ratio of the live cattle futures price 
($/cwt) for delivery 9 to 10 months in the future 
divided by the corn futures price ($/bu) for nearest 
to but not prior to placement month delivery. 
FCP — The monthly average Sioux City, Iowa 600 to 700 pound 
medium frame feeder cattle price ($/cwt). 
DFCP — The change from the previous month in the monthly 
average Sioux City, Iowa 600 to 700 pound medium frame 
feeder cattle price ($/cwt). 
PRSEP — The change in expected corn production from the August 
Crop Production Report to the September Crop 
Production Report (millions of bushels), is set equal 
to 0 if month is not equal to September. 
PROCT — The change in expected corn production from the 
September Crop Production Report to the October Crop 
Production Report (millions of bushels), is set equal 
to 0 if month is not equal to October. 
PRNOV — The change in expected corn production from the 
October Crop Production Report to the November Crop 
Production Report (millions of bushels), is set equal 
to 0 if month is not equal to November. 
Live Cattle Price Forecast Procedures 
Live cattle quarterly price forecasts were developed using: 1) a 
naive forecast, where prices are expected to average the same as the 
average price in the quarter a year previous; 2) an ARIMA model, where 
price is based on past prices and the errors associated with forecasts o 
those past prices; 3) expert opinion — the forecasts made by Gene 
Futrell, Iowa State University Extension Economist;^ 4) single equation 
The expert forecaster compares favorably with cattle price 
forecasters at other major land grant universities. Comparisons of 
Dr. Futrell's forecasts to those of 4 other extension economists across 
the midwest indicate that over the 1980-85 period Futrell's accuracy was 
as good or slightly better than the others. 
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(reduced form) econometric models, where prices are based upon 
fundamental outlook information expected to have an impact upon live cash 
cattle prices in the future; and 5) composite simple averages of these 
individual techniques. 
The quarterly cattle price forecasts were made 4 times a year on 
February 1st, May 1st, August 1st, and November 1st (see table 4.1). The 
dates were chosen to coincide with the forecast dates of the expert 
forecaster, and because the most significant recent information from the 
quarterly Cattle on Feed Report is released in late January, April, July, 
and October. The 1 quarter ahead forecasts refer to the price for the 
remaining 2 months of the current quarter. For example, the 1 quarter 
ahead price forecast made on February 1st is for the price of cattle 
during the January-March period, the 2 quarter ahead forecast is for the 
April-June period, the 3 quarter ahead forecast is for the July-
September quarter, and the 4 quarter ahead forecast is for the 
October-December quarter. 
Table 4.1. Live cattle price forecast dates and months forecasted 
Forecast dates: 1 qtr ahead 2 qrts ahead 3 qrts ahead 4 qrts ahead 
Months forecasted — 
February 1 
May 1 
August 1 
November 1 
Feb-Mar Apr-May-Jun Jul-Aug-Sep Oct-Nov-Dec 
May-Jun Jul-Aug-Sep Oct-Nov-Dec Jan-Feb-Mar 
Aug-Sep Oct-Nov-Dec Jan-Feb-Mar Apr-May-Jun 
Nov-Dec Nov-Feb-Mar Apr-May-Jun Jul-Aug-Sep 
The 1 quarter ahead econometric price forecast models are shown in 
table 4.2. The initial model was estimated using 1968-77 data which was 
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Table 4.2. One quarter ahead econometric price 
for live cattle 
forecast equations 
— Estimation period — 
Variable® 1968-77 1968-79 1968-81 1968-83 1968-85 
(Estimated coefficients)^ 
INTERCEPT 6.337 
(2.72)* 
3.430 
(1.54) 
4.920 
(2.78)* 
5.543 
(3.41)* 
4.824 
(3.50)* 
DCOFl , 
t-1 
-0.0085 
(5.44)* 
-0.0068 
(-3.28)* 
-0.0066 
(-3.63)* 
-0.0055 
(-3.58)* 
-0.0049 
(-3.59)* 
DHATCH^ , 
t-1 
-0.0359 
(-3.15)* 
-0.0418 
(-2.73)* 
-0.0436 
(-3.03)* 
-0.0347 
(-2.84)* 
-0.0296 
(-2.61)* 
DPMAR^ , 
t-1 
-0.153 
(-1.70) 
-0.184 
(-1.58) 
-0.260 
(-2.91)* 
-0.192 
(-2.66)* 
-0.141 
(-2.54)* 
DPROFIT^ , 
t-1 
0.0232 
(2.41)* 
0.0188 
(1.43) 
0.0231 
(2.20)* 
0.0176 
(1.83) 
-
LCP^.i 0.830 
(14.06)* 
1.000 
(19.22)* 
0.993 
(27.51)* 
0.973 
(31.95)* 
0.975 
(39.30)* 
D2 0.830 
(.58) 
0.537 
(.28) 
0.521 
(.29) 
-0.210 
(-.13) 
-1.510 
(-1.12) 
D3 -0.613 
(-.51) 
-3.465 
(-2.18)* 
-3.030 
(-2.09)* 
-3.235 
(-2.48)* 
-2.320 
(-2.10)* 
D4 -6.897 
(-3.67)* 
-9.411 
(-3.57)* 
-9.910 
(-4.05)* 
-9.048 
(-4.25)* 
-7.450 
(-3.89)* 
RMSE 
R^ 
Durbin's "h" 
2.46 
0.89 
1.59 
3.58 
0.92 
1.46 
3.44 
0.95 
1.34 
3.37 
0.95 
0.58 
3.43 
0.96 
0.65 
®The dependent variable is LCPj.. 
^Y-statistics are in parentheses below the respective 
coefficients. 
•Significantly different from zero at the .05 level of 
significance. 
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used to forecast quarterly prices for 1978 and 1979 using information as 
it became available. The models were updated and re-estimated every 2 
years thereafter. The forecasting accuracy of the 1985 model however, 
has not been tested. 
The dependent variable in each model was the Interior Iowa slaughter 
steer price. The price of cattle this quarter was expected to be related 
to the price of cattle the previous quarter with adjustments made for the 
change in other factors influencing the change in the price of cattle 
from the previous quarter. The change in cattle on feed over 700 pounds 
was expected to be negatively related to the forecasted cattle price 
because it is a gauge of the expected slaughter of fed cattle in the near 
term. Changes in broiler type chicks hatched the last 3 months from 3 
months earlier was also expected to have a negative impact on fed cattle 
price due to substitution effects assuming these broilers will be 
slaughtered over the next 2-3 months. The change in the farm to retail 
margin was also expected to have a negative effect on 1 quarter ahead 
cattle prices. The margin was forecasted by using a quarterly ARIMA model 
and the change in the forecasted margin was used as an estimate of the 
change in actual margin.'" The change in cattle feeding profitability 
^The retail-farm beef margin ARIMA model estimated for the final 
1968- 1985 period (which is similar to the earlier models) is as follows: 
DMAR = .312DMAR^ , - .129 k . 
' (2.39) (1.84) 
RMSE = 3.79 Q(12)-statistic = 8.6 
where t refers to quarter, 
DMAR is the first difference in the quarterly margin ($/cwt), 
Aj. is the actual error term from the earlier period. 
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from 2 quarters earlier up to last quarter was expected to have a 
positive effect on the next quarter's cattle price. Finally, seasonal 
differences in cattle price were modeled via seasonal dummy variables. 
The equations do a fairly good job of explaining the variability in 
the fed cattle prices with an ranging from .89 to .96. The residual 
root mean squared error (RMSE) varies from $2.46/cwt to $3.58/cwt. The 
majority of the estimated coefficients were significant at the .05 level 
of significance and all had the anticipated signs. The models were all 
tested for autocorrelation among the residuals and none was found. The 
typical test for autocorrelation, the Durbin-Watson statistic, is not 
appropriate in this model because of the lagged dependent variable 
present. An alternative test is to use Durbin's "h" statistic which will 
give one an indication of first order autocorrelation under conditions of 
lagged dependent variables.^ None of the h statistics were above the 
^Durbin's "h" statistic is calculated as 
^ " t^l , T T1/2 
T , ll-TVar(b.)J 
, T ,1/2 
where h can be approximated as h = 1 - 1/2d[ —y * Where e is 
the estimated residuals from an OLS estimate of the equation, T is the 
number of observations, Var (bj^) is the estimated variance of the 
coefficient on the lagged dependent variable, and d is the standard 
Durbin-Watson statistic. The "h" statistic is approximately distributed 
as a standard unit normal and has a 1.645 critical value at the .05 level 
of significance. 
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critical value and thus, the null hypothesis of no first order 
autocorrelation among the residuals is not rejected. 
One key factor which was omitted from the 1 quarter ahead forecast 
equations was an indicator of expected hog slaughter. The expectation 
was that hogs on feed at the beginning of the current quarter would be an 
indicator of expected slaughter in the current quarter and that hog 
slaughter would have a negative impact on the quarter's live cattle 
price. A number of different (combinations of) weight groups of hogs on 
feed as well as sow farrowing statistics in earlier quarters were tested 
in the 1 quarter ahead forecasts and no significant influences were 
found. In fact, frequently the variable had a positive sign (contrary to 
expectation). Therefore, hog quantities were not used in the 1 quarter 
ahead forecasts. This problem was also found by Probst (1982) and 
Leuthold and Hartmann (1981) who did not use expected pork production in 
forecasting live cattle prices. 
Other factors which are typically included in fed cattle price 
forecasts which were omitted here include population and per capita 
disposable income. Both per capita disposable personal-income and 
population have followed a linear upward trend. Therefore, a remarkably 
accurate forecast of these factors (to be used in quarterly forecasts 
such as these) can be made assuming a constant upward trend in personal 
income and population equal to the historical trend. This has been done 
frequently in forecasting livestock prices (see for example Holt and 
Brandt, 1984; Probst, 1982; Brandt, 1985; Stillman, 1985; and others). 
If income and population are forecasted in this manner and differenced. 
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the forecasted regressors of income change and population change become 
perfectly collinear with the intercept term in the model. As a result, 
the regressor matrix is no longer of full rank. Thus, in these 
econometric models the income and population effects were dropped and are 
reflected in the intercept term (assuming they continue their linear 
trend). If the linear trend in these variables were disrupted then both 
these forecasts and any other forecasts made assuming a constant increase 
in these factors over time would likely be in error. Thus, these 
short term forecasts should suffer little if any from not having the 
expected (constant) increases in income and population explicitly 
included. 
The econometric models for forecasting slaughter steer prices 2 
quarters, ahead are shown in table 4.3. The models were estimated using 
quarterly data from 1968 to 1977 in much the same manner as the 1 quarter 
ahead forecasts (with revisions made every 2 years). The factors 
contributing to changes in cattle price in 2 quarters are much the same 
as for 1 quarter ahead, with some exceptions. The change in cattle on 
feed between 500 and 900 pounds was used as an indicator of expected beef 
production in 2 quarters (3, 4, and 5 months after the release of the 
most recent Cattle on Feed Report). The change in cattle on feed had a 
negative impact on fed cattle prices 2 quarters into the future, as was 
expected. The change in sow farrowings between 2 and 3 quarters earlier 
had a negative impact on fed steer prices 2 quarters earlier, as was 
expected. Seasonal dummy variables were included to account for seasonal 
shifts in cattle prices. 
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Table 4.3. Two quarters ahead econometric price forecast equations 
for live cattle 
— Estimation period — 
Variable® 1968-77 1968-79 1968-81 1968-83 1968-85 
(Estimated coefficients^) 
INTERCEPT 7.405 5.621 6.311 6.171 4.502 
(1.21) (.97) (1.16) (1.27) (1.34) 
DC0F2^_2 -0.00294 
(-2.43)* 
-0.00195 
(-1.55) 
-0.00228 
(-1.81) 
-0.00255 
(-2.11)* 
-0.00247 
(-1.98)* 
DSFt.2 -0.00096 
(-1.54) 
-0.00087 
(-1.12) 
-0.00076 
(-1.00) 
-0.00066 
(-.89) 
-0.00067 
(-.84) 
LCP _ 0.800 0.856 0.851 0.873 0.853 
t—Z (3.41)* (4.85)* (5.69)* (7.09)* (12.73)* 
D2 7.420 6.832 7.057 8.113 7.113 
(3.53)* (3.04)* (3.30)* (4.00)* (3.33)* 
D3 5.023 3.160 4.172 4.248 2.753 
(3.01)* (1.82) (2.53)* (2.66)* (1.64) 
D4 0.915 -0.812 -0.417 -1.018 -1.617 
(.83) (-.61) (-.33) (-.83) (-1.24) 
pC 0.650 0.600 0.600 0.580 0.417 
(3.97)* (3.82)* (3.96)* (4.06)* (3.28)* 
RMSE 3.20 4.27 4.45 4.51 4.86 
®The dependent variable is LCP^. 
''t-statistics are in parentheses below the respective 
coefficient. 
is the first order autocorrelation coefficient. 
*Significantly different from zero at the .05 level of 
significance. 
66 
Initial OLS estimates of the equations exhibited significant first-
order autocorrelation, which was tested by Durbin's "h" statistic. The 
typical generalized least squares (GLS) transformations are not an 
appropriate means to adjust for autocorrelation in the presence of lagged 
dependent variables. The lagged dependent variable will be correlated 
with the residuals of the equation and consistent estimates of the 
coefficients require an independence between the regressors and the 
residuals. A number of procedures exist to adjust for serial correlated 
errors in the presence of lagged endogenous variables (see Judge et al., 
1982 for an overview of some of these procedures). In order to adjust 
for the autocorrelation a nonlinear regression model was estimated (see 
Appendix B for more details on why the nonlinear estimation is 
preferred). 
In the 2 quarter ahead live cattle price equations, some different 
variables became important. The change in quarterly broiler type chick 
hatchings of 2 quarters earlier became insignificant and was dropped from 
the 2 quarter ahead forecast equations. This is not surprising because 
the broilers hatched 3 to 6 months earlier would have been slaughtered 
prior to the forecast period and would not be significantly influencing 
current cattle prices. The farm to retail beef price margin was also 
dropped in the 2 quarter ahead models. The inability to accurately 
forecast the margin 2 quarters ahead using an ARIMA process resulted in 
it being dropped from consideration. Finally, the profit variable used 
in the 1 quarter ahead forecast was also found to have no significant 
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impact on live cattle prices 2 quarters hence. The change in sow 
farrowings from 2 to 3 quarters earlier was the only addition to the 2 
quarter ahead equations. Though not highly significant, sow farrowings 
had the anticipated sign in all years and it was kept in the model. 
The econometric equations estimated for 3 quarter ahead live cattle 
price forecasting are shown in table 4.4. The same basic variables 
included in the 2 quarter ahead forecasts were included in the 3 quarter 
ahead models, with some exceptions. The change in cattle on feed was 
measured as the change in steers on feed (13 states) up to 700 pounds and 
heifers on feed 500 pounds or less 2 quarters prior to the forecast. The 
change in sow farrowings 3 to 4 quarters earlier was found to have a 
negative impact on fed cattle prices as was expected. As in the other 
models, the lagged (3 quarters previous) live cattle price was also 
included in the 3 quarter ahead forecast models. Seasonal dummy 
variables were also included in the 3 quarter ahead models. 
The 3 quarter ahead econometric equations did a fair job of 
explaining the variability in live cattle prices. The R^s ranged from 
.68 to .88. However, most of the independent variables (with the 
exception of the lagged dependent variable) were not highly significant. 
All of the variables had the anticipated signs over the entire set of 
models. The equations exhibited first order autocorrelation among the 
residuals as evidenced by Durbin's "h" statistic which is greater than 
the 1.645 critical value for all the separate estimation periods. 
However, no adjustment was made for the autocorrelation in these 
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Table 4.4. Three quarters ahead econometric price forecast 
equations for live cattle 
— Estimation period — 
Variable* 1968-77 1968-79 1968-81 1968-83 1968-85 
(Estimated coefficients ,b) 
INTERCEPT 3.954 -1.920 1.098 1.076 3.102 
(.97) (-.44) (.32) (.36) (1.08) 
DC0F3^ _ -0.00322 -0.00005 -0.00082 -0.00130 -0.00021 t-j (-1.14) (-.02) (-.29) (-.52) (-.09) 
DSF, _ -0.00230 -0.00144 -0.00140 -0.00131 -0.00121 t-3 (-2.16)* (-1.11) (-1.21) (-1.24) (-1.17) 
LCP. _ 0.752 1.058 0.950 0.934 0.913 
t-3 (8.23)* (11.95)* (17.30)* (20.94)* (22.27)* 
D2 5.720 3.069 3.496 4.627 3.111 
(1.62) (.75) (1.00) (1.52) (1.07) 
D3 10.829 4.250 5.872 6.995 4.096 
(1.71) (.60) (.99) (1.44) (.89) 
D4 5.269 1.840 2.109 2.140 1.230 
(1.86) (.59) (.83) (.97) (.60) 
RMSE 4.56 6.11 5.84 5.58 5.66 
r2 0.68 0.77 0.85 0.88 0.88 
Durbin's "h" 3.14 3.97 4.68 4.91 4.94 
*The dependent variable is LCPj.. 
^t-statistics are in parentheses below the respective 
coefficients. 
*Significantly different from zero at the .05 level of 
of significance. 
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equations as was done in the 2 quarter ahead equations. The usefulness 
of the autoregressive parameter declines exponentially as one forecasts 
further into the future; thus, an autoregressive parameter is of little 
value in using these models for forecasting 3 quarters into the future 
(see appendix C for a clarification of this point). 
Four quarter ahead econometric live cattle price forecasts were 
developed in similar fashion to the shorter term live cattle price 
forecasts. The econometric equations estimated are shown in table 4.5. 
The change in cattle on feed was measured as the change in steers and 
heifers on feed 500 pounds or less as reported in the Cattle on Feed 
Report 3 quarters prior to the forecast. The change in 1 quarter ahead 
intended sow farrowings was also included in the models and it had the 
anticipated negative sign as did the cattle on feed. The live steer 
price lagged 4 quarters was also included in the models. Seasonal dummy 
variables were also included as regressors. 
The 4 quarter ahead econometric equations had ranging from .66 
to .84, most of which was attributable to the lagged dependent variable. 
The coefficients all had the anticipated signs though they were not 
statistically significant (aside from the lagged live steer price). The 
models all exhibited first order autocorrelation among the residuals. 
However, for the reasons previously mentioned no autocorrelation 
adjustment was made. 
In addition to econometric forecast equations, an ARIMA model was 
estimated for live cattle prices. The model was estimated initially 
using quarterly 1964 through 1977 prices. The model was re-estimated 
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Table 4.5. Four quarters ahead econometric price forecast 
equations for live cattle 
— Estimation period — 
Variable* 1968-77 1968-79 1968-81 1968-83 1968-85 
(Estimated coefficients^) 
INTERCEPT 6.512 
(1.45) 
-1.419 
(-.26) 
4.690 
(1.03) 
5.325 
(1.41) 
6.606 
(1.91) 
DC0F4t_4 -0.00817 
(-1.77) 
-0.00299 
(-.50) 
-0.00146 
(-.29) 
-0.00156 
(-.39) 
-0.00205 
(-.60) 
DSFIt-4 -0.00234 
(-.93) 
-0.00143 
(-.45) 
-0.00065 
(-.22) 
-0.00068 
(-.26) 
-0.00116 
(-.47) 
LCPt-4 0.737 
(7.88)* 
1.114 
(10.17)* 
0.932 
(14.29)* 
0.916 
(17.63)* 
0.891 
(19.12)* 
D2 0.432 
(.09) 
-0.699 
(-.12) 
0.131 
(.02) 
0.170 
(.04) 
-0.871 
(-.21) 
D3 4.922 
(1.16) 
0.706 
(.13) 
1.078 
(.23) 
0.771 
(.20) 
0.137 
(.04) 
D4 9.438 
(1.42) 
2.482 
(.29) 
1.196 
(.17) 
1.158 
(.22) 
0.978 
(.21) 
RMSE 
R2 
Durbin's "h" 
4.66 
0.66 
3.78 
6.80 
0.71 
5.32 
6.78 
0.80 
5.30 
6.41 
0.84 
5.32 
6.38 
0.84 
5.82 
*The dependent variable is LCPj.. 
^t-statistics are in parentheses below the respective 
coefficients. 
*Significantly different from zero at the .05 level of 
significance. 
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every 2 years (as were the econometric equations) through 1985. The 
ARIMA models are shown in table 4.6. The models were first difference 
ARIMA (4,1,1), with the exceptions of the 1964-79 model in which the 
MA(1) portion was deleted. The Ljung-Box Q statistic (Pankratz, 1983) 
for each model is well below the critical value of the X^(ll, .05) = 
19.7, indicating that as a whole the residuals are not correlated up to 
12 lags (3 years). Additionally, no individual significant spikes were 
present among the residual ACF (autocorrelation function), indicating 
that individually the residuals were not correlated up to 12 lags. 
The general unscrambled form of the models which were used in 
forecasting is: 
LCP^ = LCPt_i + *(LCPt_4 - LCP^.g) - 0Ej._^ 
where (j> and 0 are the coefficients whose estimated values are reported in 
table 4.6. This equation can be used to forecast as far into the future 
as is desired by simply substituting in forecasted values, generated by 
the model, for the right hand side variables as one forecasts further 
into the future. Therefore, only 1 ARIMA equation need be estimated in 
order to forecast 1 to 4 quarters into the future, as opposed to 4 
equations required for the econometric models. 
Performance of Live Cattle Price Forecasts 
The accuracy of the quarterly fed cattle price forecasts made using 
the 5 techniques discussed earlier (naive, ARIMA, expert, econometric, 
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Table 4.6. Quarterly ARIMA live cattle price forecast equations 
— Estimation period — 
Variable* 1964-77 1964-79 1966-81 1968-83 1970-85 
(Estimated coefficients^) 
DLCP._. 0.232 0.408 0.246 0.313 0.289 t—tf (1.63) (2.91)* (1.84) (2.43)* (2.14)* 
0.268 0.194 0.245 0.225 
t-1 (2.36)* - (1.50) (1.90) (1.64) 
RMSE 3.06 3.78 4.21 4.47 4.76 
Q (12)-statistic 7.08 5.84 6.39 7.85 6.56 
^The dependent variable is DLCP^ = LCP^ - LCP^_^. 
^Asymptotic t-statististics are in parentheses. 
is the error term from the previous period. 
"^Corresponds to a (11, .05) = 19.7. 
*Significantly different from zero at the .05 level of 
of significance. 
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futures, and composites) are reported in table 4.7. The statistics that 
were calculated to evaluate the performance of the quarterly forecasts 
included: 1) The forecast bias or mean error, which is the average error 
in the quarterly forecast model over the 1978 through 1985 period, 2) The 
mean absolute error, which is the average absolute value of the forecast 
error. This measures how far off, ignoring direction, from the actual 
price the forecast was on average. 3) The root mean-squared error (RMSE) 
of the forecast, which is the average of the forecast error squared. 
This statistic weights larger forecast errors more heavily than smaller 
forecast errors by squaring the errors. 
In addition to these statistics, the direction of price change 
performance of the quarterly live cattle price forecasts is reported in 
table 4.8. The direction change accuracy test was as follows: If the 
forecasted price was higher (lower) than the most recent available actual 
price and the actual price in the future ended up being higher (lower) 
than the actual price on the forecast date, then the forecasted direction 
of price change was correct; otherwise the forecasted direction of price 
change was incorrect. This simply tests the accuracy of forecasted 
direction of price change. 
Of the individual forecasting techniques the FUT2 forecast had the 
lowest RMSE and lowest mean absolute error. The FUT2 forecast was the 
weighted average futures price (adjusted for the predicted basis) for 5 
trading days following trading beginning 3 days after the most recent 
cattle on feed report. For example, if a report was released on Friday, 
January 18 the market was allowed to adjust to this report Monday through 
Table 4.7. Performance of quarterly live cattle price forecasts, 
1978-85 
Forecast technique 
— Individual methods — 
Quarters ahead 
forecasted 
1 quarter ahead: 
Mean error ($/cwt) 
Mean absolute error ($/cwt) 
RMSE ($/cwt) 
2 quarters ahead: 
Mean error ($/cwt) 
Mean absolute error ($/cwt) 
RMSE ($/cwt) 
3 quarters ahead: 
Mean error ($/cwt) 
Mean absolute error ($/cwt) 
RMSE ($/cwt) 
4 quarters ahead: 
Mean error ($/cwt) 
Mean absolute error ($/cwt) 
RMSE ($/cwt) 
Naive ARIMA 
-2.37 
6.52 
8.25 
-2.37 
6.52 
8.25 
-2.37 
6.52 
8.25 
-2.37 
6.52 
8.25 
-0.36 
4.58 
5.27 
-0.45 
5.73 
6.73 
-0.44 
5.50 
6.57 
-0.68 
6.33 
7.64 
EXP'-
0.63 
2 .88  
3.49 
1.34 
5.23 
6.31 
1 . 2 2  
5.65 
7.02 
0.91 
6.53 
7.75 
ECON^ 
-0.51 
3.93 
5.32 
-1.15 
4.82 
6.59 
-0.99 
6.51 
8 . 6 0  
-0.78 
8.32 
10.41 
FUir 
-0.49 
4.39 
5.36 
-0.98 
5.06 
6.78 
-1.42 
5.42 
7.18 
-1.83 
6 . 2 0  
7.97 
®The naive price forecast uses the same period a year earlier as 
the forecast. 
EXP is the expert's forecast (Gene Futrell, Extention Marketing 
Economist, Iowa State University). 
c^ECON is the econometric forecast. 
^FUTl is the average futures price for middle month of the 
quarter or ending month if no middle month contract exists during the 
previous quarter(s). 
®FUT2 is the weighted average futures price the five days after 
the most recent cattle on feed report. 
COMl is the simple average of ECON and EXP forecasts. 
BC0M2 is the simple average of ARIMA, ECON, and EXP forecasts. 
^C0M3 is the simple average of ARIMA and EXP forecasts. 
^C0M4 is the simple average of ARIMA and ECON forecasts. 
jcOM5 is the simple average of EXP and FUTl forecasts. 
^C0M6 is the simple average of EXP and FUT2 forecasts. 
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Forecast technique 
— Composites — 
FUT2® COMlf C0M28 00X3^ C0M4^ C0M5j 00X6% 
-0.55 0.06 -0.08 0.13 -0.43 0.07 0.04 
2.29 3.14 3.32 3.40 3.86 3.48 2.22 
2.78 4.01 4.05 3.91 4.76 4.21 2.76 
-1.01 0.10 -0.05 0.50 -0.75 0.18 0.16 
5.07 4.41 4.52 4.93 5.69 5.20 4.85 
6.43 5.99 6.04 6.16 6.36 6.28 6.09 
-1.23 0.12 -0.07 0.39 -0.71 -0.10 -0.01 
5.42 6.03 5.59 5.14 5.73 5.30 5.08 
7.06 7.53 6.98 6.39 7.30 6.90 6.70 
-1.74 0.06 -0.18 0.11 -0.73 -0.42 -0.46 
5.50 7.09 6,54 5.75 7.16 5.49 6.03 
7.30 8.70 8.09 7.11 8.86 7.21 7.66 
Table 4.8. Percent of price changes accurately predicted by quarterly live cattle price forecasts, 
1978-85 
Quarters ahead 
forecasted: Naive ARIMA EXP^ ECON^ 
— Forecasting technique — 
FUTl^ FUT2® COMl^ COM2® C0M3^ C0M4^ C0M5^ C0M6^ 
— Percentage 
1 quarter ahead: 64 58 74 74 67 94 71 71 71 68 70 94 
2 quarters ahead: 55 46 63 70 70 69 67 67 70 70 67 70 
3 quarters ahead: 55 52 51 45 52 52 48 48 55 51 51 51 
4 quarters ahead: — 56 59 41 51 53 59 53 59 53 51 52 
^The naive price forecast uses the same period a year earlier as the forecast. 
^EXP is the expert's forecast (Gene Futrell, Extention Marketing Economist, Iowa State 
University). 
'"ECON is the econometric forecast. 
^FUTl is the average futures price for middle month of the quarter or ending month if no 
middle month contract exists during the previous quarter(s). 
®FUT2 is the weighted average futures price the five days after the most recent cattle on 
feed report. 
^COMl is the simple average of ECON and EXP forecasts. 
®C0M2 is the simple average of ARIMA, ECON, and EXP forecasts. 
^C0M3 is the simple average of ARIMA and EXP forecasts. 
^C0M4 is the simple average of ARIMA and ECON forecasts. 
^COMS is the simple average of EXP and FUTl forecasts. 
^C0M6 is the simple average of EXP and FUT2 forecasts. 
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Wednesday of the next week. The average futures price for the next 5 
trading days (Thursday through Wednesday) was calculated and adjusted for 
the typical basis; this estimated cash price served as the price 
forecast. The futures contract price (corresponding to the quarter being 
forecasted) is weighted by the percent of the quarter (being forecasted) 
that the nearby contract is traded, up to the middle of the expiration 
month.^ 
The other futures market price used as a price forecast (FUTl) is 
the more standard, but less representative, technique as tested by Just 
9 
and Rausser (1981) and Leuthold and Hartmann (1981). The futures 
price used as the quarterly forecasted price is the average price of the 
mid-quarter contract (or ending month if no mid-quarter contract exists) 
in some earlier quarter (the quarter that the forecast is made). For 
example, the 2 quarter ahead live cattle price forecast made using the 
FUTl forecast on February 1 is the previous quarter's average June live 
cattle futures price corresponding to the ending month of the second 
quarter, adjusted for the typical second quarter basis. 
^For example, for a 2 quarter ahead forecast made on February 1 
(after the January cattle on feed report) the (April-June) forecasted 
price would be calculated as one-sixth times the April contract futures 
price plus four-sixths times the June contract futures price plus 
one-sixth times the August futures contract price all adjusted for the 
relevant basis. 
^The FUTl forecast is less representative than the FUT2 forecast 
because it averages all the information which the futures market was 
reflecting over the entire quarter. Whereas, the FUT2 forecast is the 
most recent price incorporating to most recent market expectations. 
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The expert forecast (EXP) had the second lowest RMSE of the 
individual techniques (second to FUT2) for 1 quarter ahead price 
forecasts. However, the RMSE for the expert forecast was 25 percent 
higher than that of the FUT2 forecast thus, a wide gap exists between the 
FUT2 forecast and the remaining individual techniques for 1 quarter ahead 
forecasts. 
The simple average of the FUT2 forecast and expert forecast 
performed the best (from a RMSE standpoint) of any of the 1 quarter ahead 
price forecasts. However, the RMSE declined by less than 1 percent for 
the composite as compared to the FUT2 individual forecast. Thus, the 
composite is not significantly better than FUT2 from a RMSE point of view 
for 1 quarter ahead forecasts. 
The FUT2 and composite of FUT2 and EXP forecasts clearly 
outperformed the remainder of the forecasts in turning point accuracy for 
the 1 quarter ahead horizon. These 2 forecasts accurately predicted the 
direction of price change over the ensuing 2 months from the previous 
quarter 94 percent of the time from the 1978 through 1985 period (see 
table 4.8). These methods improved the 1 quarter ahead turning point 
prediction accuracy by at least 20 percent compared to the next best 
method. 
The disparity of the RMSEs across the various forecasting techniques 
of the 2 quarter ahead forecasts is a lot smaller than it was for the 1 
quarter ahead forecasts (see table 4.7). The RMSEs for the various 
forecasts were all between $5.99/cwt and $6.78/cwt with the exception of 
the naive forecast. The method with the lowest RMSE for 2 quarters ahead 
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was the composite average forecast of the econometric model and the 
expert forecast. However, it does not outperform the other methods by a 
very wide margin. 
As one would expect, the forecasting accuracy of all the methods 
declines in going from 1 quarter to 2 quarters ahead. However, the 
largest decline in performance (increase in RMSE) was for the FUT2 and 
expert forecasts which had increases in RMSE of more than $2.70/cwt as 
compared to a more typical increase of about $1.30/cwt for the other 
individual techniques. The FUT2 forecasting method no longer 
outperformed the FUTl forecast in such a magnitude as it did in the 1 
quarter ahead forecasts with RMSEs of $6.43/cwt and $6.78/cwt 
respectively for FUT2 and FUTl 2 quarter ahead forecasts. 
Because of having to rely on progressively less accurate and less 
representative information as one forecasts further into the future the 3 
quarter ahead forecasts all performed less accurately than the 2 quarter 
ahead models. The ARIMA forecast is the only method whereby the RMSE of 
the forecast actually declined slightly from the 2 quarter ahead to 3 
quarter ahead forecast. This is an unexpected result. However, it may 
well be just a phenomenon peculiar to the time period being studied. The 
composite ARIMA and expert forecast had the lowest RMSE of any of the 3 
quarter ahead price forecasts. 
The accuracy of the forecast direction of price change for 3 
quarters ahead (see table 4.8) was low. All these forecasts had a 
turning point accuracy of only around 50 percent with the naive forecast 
most accurately predicting the turning points (55 percent). However, 
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none of the 3 quarter ahead models significantly outperformed a "coin-
flip" or pure guess turning point prediction accuracy. The 4 quarter 
ahead forecasts correctly predicted price changes only around 50 percent 
of the time also. The 4 quarter ahead expert forecast (as well as the 
expert-ARIMA and expert-econometric composite forecasts) had the highest 
accuracy correctly predicting the direction of price change 59 percent of 
the time. 
The forecasts thus far developed were strictly a forecast of the 
average price expected for live cattle over an entire quarter. However, 
to use these forecasts in a monthly marketing strategy they must be 
converted to monthly forecasts. In order to convert these quarterly 
forecasts into monthly forecasts a seasonal index was constructed using 
the average seasonal differences in live cattle prices within each 
quarter over previous years beginning in 1975. The seasonal index was 
updated every 2 years as were the econometric and ARIMA models. 
Quarterly forecasts were estimated initially rather than monthly 
forecasts because: 1) the primary data source, the Cattle on Feed 
Reports, are released quarterly, thus little new information becomes 
available on a monthly basis; 2) the increased simplicity in estimating 
quarterly price forecasts and then converting these to monthly decreases 
the number of equations which need to be empirically estimated by two-
thirds; and 3) the differences in average cattle prices from 1 month to 
the next can frequently be explained by the typical seasonal changes in 
price. 
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The monthly indices were calculated by setting the index for the 
middle month of each quarter equal to 100 (i.e., the quarterly forecasted 
price was assumed to be equal to the average price in the middle month of 
the quarter). Next, the indices for the remaining 2 months of each 
quarter were calculated by dividing the price in the respective month by 
the price in the middle month. The indices were averaged over the years 
after 1975, but prior to the forecast point; these were updated every 2 
years through 1985. The seasonal indices are reported in table 4.9. 
The performance of the quarterly forecasts converted to monthly 
figures are reported in table 4.10 and table 4.11 showing forecasting 
accuracy statistics and turning point accuracies respectively. In going 
from the quarterly forecasts to the monthly forecasts, the RMSE increased 
as would be expected because of the forecasting error added by the 
monthly conversions. The FUT2 forecast 1-2 months ahead still performed 
the best from a RMSE standpoint. 
The turning point accuracy of the 3 to 5 month and the 6 to 8 month 
forecasts improved from the 1 to 2 month which is not surprising given 
the way the turning point was tested. On a monthly basis, the direction 
of price change was with respect to a particular month (not a quarterly 
average).^ The FUT2 forecast correctly forecasted monthly turning 
^One can not compare the price direction change to the quarterly 
price direction change accuracy because of the change in the definition 
in the price change prediction in going from the quarterly to the monthly 
forecasts. For the quarterly forecast the price direction change was 
defined as a comparison of the direction of change in actual price from 
one quarter to the next relative to the forecasted direction of price 
change. Thus, for a 1 quarter ahead forecast made February 1 the 
February through March price was compared to the previous September 
through December average price. The monthly forecast turning point 
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Table 4.9. Seasonal price indices used to convert quarterly 
fed cattle price forecasts to monthly forecasts 
— Estimation period — 
Month 1975-77 1975-79 1975-81 1975-83 1978-85* 
January 
February 
March 
104.2^ 
100.0 
98.6 
100.0 
100.0 
103.2 
100.1 
100.0 
101.9 
99.0 
100.0 
102.4 
97.9 
100.0 
102.7 
April 
May 
June 
94.4 
100.0 
100.8 
95.5 
100.0 
98.5 
96.0 
100.0 
99.6 
96.5 
100.0 
99.1 
98.6 
100.0 
98.2 
July 
August 
September 
103.4 
100.0 
101.7 
104.1 
100.0 
103.4 
103.9 
100.0 
101.9 
102.6 
100.0 
100.4 
102.3 
100.0 
99.5 
October 
November 
December 
101.3 
100.0 
101.6 
101.0 
100.0 
102.0 
101.6 
100.0 
101.2 
101.4 
100.0 
101.6 
99.5 
100.0 
101.0 
^Is the average seasonal index over the simluation 
period only. 
'^The middle month of each quarter is set equal to 100 
and each of the indices for the other 2 momths in the same 
quarter are with respect to the middle month or the quarter. 
Table 4.10. Performance of selected monthly live cattle price forecasts, 1978-85 
— Forecasting technique — —  
Months ahead 
COM4® forecasted ARIMA EXP* ECON FUT2^ C0M1° COM2® COM3 
1-2 months ahead : 
Mean error ($/cwt) -0.08 0.90 -0.26 0,26 0.32 0.18 0.41 -0.17 
Mean absolute error ($/cwt) 4.86 3.29 4.06 2.58 3.44 3.59 3.76 4.11 
RMSE ($/cwt) 5.87 4.21 5.55 3.35 4.48 4.61 4.62 5.22 
3-5 months ahead: 
Mean error ($/cwt) -0.06 1.64 -0.89 -0.18 0.39 0.24 0.79 -0.47 
Mean absolute error ($/cwt) 6.01 5.57 5.09 5,19 4.80 4.99 5.43 5.28 
RMSE ($/cwt) 7.25 6.93 6.97 6,64 6.51 6.57 6.75 6.82 
6-8 months ahead: 
Mean error ($/cwt) -0.16 1.52 -0.72 -0,40 0.20 0.20 0.68 -0.45 
Mean absolute error ($/cwt) 5.51 6.06 6.98 5,66 5.94 5.94 5.53 6.11 
RMSE ($/cwt) 6.91 7.62 8,94 7.23 7.99 7.99 6.94 7,00 
9-11 months ahead: 
Mean error ($/cwt) -0.42 1.18 -0.51 -0.92 0.33 0,08 0.38 -0.47 
Mean absolute error ($/cwt) 6.51 6.85 8.60 5.86 7.37 6.84 6.06 7.42 
RMSE ($/cwt) 7.95 8.20 10.67 7.47 9.06 8.45 7.53 9.10 
^EXP is the expert's forecast. 
^ECON is the econometric forecast. 
CpUTZ is the weighted average futures price five days after the most recent cattle on feed 
report. 
COMl is the simple average of ECON and EXP forecasts. 
®C0M2 is the simple average of ARIMA, ECON, and EXP forecasts, 
^C0M3 is the simple average of ARIMA and EXP forecasts. 
SC0M4 is the simple average of ARIMA and ECON forecasts. 
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Table 4.11. Percent of price direction changes accurately predicted 
for selected cattle price forecasts, 1978-85 
Months ahead 
forecasted: 
1-2 months 
ahead: 
— Forecast technique — 
ARIMA EXP® ECON^ FUT2^ COMl^ COM2® C0M3^ C0M4^ 
(Percentage) 
46 50 53 58 63 60 55 51 
3-5 months 
ahead: 58 61 67 65 68 67 65 63 
6-8 months 
ahead: 67 64 62 65 63 66 64 69 
9-11 months 
ahead: 59 60 67 60 62 67 65 63 
^EXP is the expert's forecast. 
^ECON is the econometric forecast. 
^FUT2 is the weighted average futures price five days after 
the most recent cattle on feed report. 
^COMl is the simple average of ECON and EXP forecasts. 
®C0M2 is the simple average of ARIMA, ECON, and EXP 
forecasts. 
^C0M3 is the simple average of ARIMA and EXP forecasts. 
®C0M4 is the simple average of ARIMA and ECON forecasts. 
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points 58 percent of the time in the 1 to 2 month ahead forecast but in 
the 3 to 5 month and 6 to 8 month ahead forecasts the FUT2 forecast 
accurately predicted 65 percent of the price direction changes. 
Similarly, the expert forecaster correctly predicted price direction 
change 50, 61, 64, and 60 percent of the time for 1 to 2, 3 to 5, 6 to 8, 
and 9 to 11 month ahead forecasts, respectively. 
The relatively poor performance of the econometric model is attrib­
utable primarily to its poor performance in the 1978-79 period. Large 
breeding herd liquidations occurred in 1976 and 1977 and thus, in 1978 
and 1979 the cow slaughter was much lower and the heifer replacements 
higher than earlier. The rapid price increases during the 1978 and 1979 
period were thus, not all attributable to declines in cattle on feed. 
When evaluated over selected subperiods the econometric model 
appeared to perform much better. A comparison of the econometric models 
developed here to those in some previous studies (over the same years) is 
shown in table 4.12. Probst (1982) forecasted beef slaughter and used 
these supply forecasts as an independent regressor in a price dependent 
demand equation. He used this model to develop monthly live cattle price 
forecasts for 1 to 3, and 4 to 6 months into the future over the 1980-81 
period. The performance of his best 1 to 3 month head model resulted in 
a RMSE of $4.32/cwt compared to a RMSE of $3.58/cwt for the same years 
for the models developed here. Similarly Probst's 4 to 6 months ahead 
accuracy is measured with respect to the most recently available monthly 
average price. Thus, the 1 to 2 month ahead forecast made on February 1 
is compared to the January price and not the previous quarterly price. 
Therefore, it is not surprising that the turning point accuracy decreases 
in the monthly forecasts. 
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Table 4.12. Comparison of live cattle econometric forecasts 
previous studies using econometric models 
Author 
Time 
period 
Months 
ahead 
forecasted 
RMSE 
(%) 
Probst - 1982 
Schroeder 
1980-81 
1980-81 
1-3 
1-3 
4.32 
3.58 
Probst - 1982 
Schroeder 
1980-81 
1980-81 
4-6 
4-6 
4.77 
4.10 
Quarters 
ahead 
forecasted 
MAPE^ 
(%) 
Stillman - 1985 1982 
1983 
1984 
2 
2 
2 
15.75 
5.40 
7.63 
Schroeder 1982 
1983 
1984 
2 
2 
2 
7.09 
3.42 
5.11 
g n 
Mean absolute percentage error — MAPE = 100[ Z |actual^ 
- predicted^. I actual^. ]/N. ^ 
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model forecasted price slightly less accurately than the simple econo­
metric forecast developed here with RMSEs of $4.77/cwt and $4.10/cwt, 
respectively. 
Stillman (1985) developed a large-scale econometric model incorpo­
rating forecasts of beef, pork, and poultry slaughter in a recursive 
system to forecast quarterly live cattle prices. He estimated the model 
over the 1970 to 1981 period and he used this model to forecast quarterly 
prices for 1982, 1983, and 1984. The mean absolute percentage errors 
(MAPE) of Stillman's forecasts relative to those developed here are shown 
in table 4.12. The MAPEs ranged from 15.75% to 5.40% for Stillman's 
model and from 7.09% to 3.42% for the econometric models developed here. 
The better forecasting performance of the econometric model 
developed here is not all that surprising for a number of reasons. 
First, the price forecast models developed by Probst and by Stillman were 
both dependent upon forecasting independent variables in the model. 
Thus, the price models were estimated with supply of beef, (Probst) and 
beef, pork, and poultry (Stillman) as forecasted independent variables. 
The models estimated here, on the other hand, have used the numbers on 
feed directly in the price forecast rather than using these to forecast 
supplies and then substituting the forecasted supplies into the price 
equation. Thus, the random error associated with forecasted key 
independent variables is reduced (Brandt and Bessler, 1981). Second, and 
likely more importantly, these previous studies have not included lagged 
prices in the price forecast equations. The models developed here have 
all incorporated the most recent prices as independent variables where 
price "change" is essentially what is being forecasted, without fixing a 
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coefficient of 1 on lagged price. In this manner, the model more rapidly 
adjusts to recent price levels. These simpler models have performed as 
well and sometimes better than the more complex systems. 
Feeder Cattle Price Forecasting Techniques 
In developing price forecasts for feeder cattle a number of 
techniques were considered including: 1) a simple naive forecast, where 
price is forecasted to be the same as a year earlier for the same time 
period (Naivel) or where price in a future month is expected to average 
the same as price in the most recently completed month (Naive2); 2) an 
ARIMA model, where forecasted prices are a function of previous prices; 
3) a single equation econometric model forecasting feeder cattle prices 
using expected causal factors known at the time of the forecast; 4) 
composite forecasts using combinations of the other techniques. 
The feeder cattle market analysis will begin 2 months prior to 
purchasing feeder cattle, and continue up until the purchase month. 
Thus, monthly feeder cattle price forecasts were developed for the 
current month, 2, and 3 months ahead. Feeder cattle price forecasts were 
made at the beginning of each month for the current month and each of the 
next 2 months. 
The econometric models for feeder cattle prices were estimated using 
1974 through 1977 monthly data and these equations were then updated and 
re-estimated every 2 years up through 1985. The primary factors expected 
to have an impact on the feeder cattle price included both supply and 
demand factors. The supply of feeder calves was measured by the January 
report of calves on farms under 500 pounds on January 1. The number of 
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calves on farms on January 1 (CALF) were expected to have a negative 
influence on feeder calf prices. The expected price of fed cattle 6 
months after the feeder cattle placement relative to the expected price 
of corn over the feeding period (DRAT10) was expected to have a positive 
affect on feeder cattle prices because it is a rough measure of expected 
profitability from feeding cattle. The expected live cattle price was 
the futures price of live cattle for contracts expiring 6 or 7 months 
after the placement date. The expected corn price was the corn futures 
price for the contract nearby the placement month on the forecast date. 
Finally, the seasonality of feeder cattle prices was dealt with by the 
use of seasonal dummy variables. The feeder cattle price is typically 
highest early in the year in the January to March period and the low 
price typically occurs in the September to November period. As was done 
with fed cattle, the most recently available (lagged) feeder cattle price 
was used as an initial price and this was adjusted by the change in other 
factors to develop the forecast. 
The 1 month ahead estimated feeder cattle price forecast equations 
are reported in table 4.13. The coefficients all had the anticipated 
signs and the majority of them were significantly different from zero at 
the .10 level. Initially, 11 monthly dummy variables were included; 
however, it was found that these could be reduced to 3 quarterly dummy 
variables with little loss in information and a sizeable gain in degrees 
of freedom and efficiency. The models appear to do a good job of 
explaining changes in feeder cattle prices over the next month with RMSEs 
ranging from $1.64/cwt for 1974 to 1977 to $2.83/cwt for 1974 to 1981. 
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Table 4.13. One 
for 
month 
feeder 
ahead econometric 
cattle 
price forecast equations 
Variable* 1974-77 
— Estimation period — 
1974-79 1974-81 . 1974-83 1974-85 
(Estimated coefficients^) 
INTERCEPT 11 .661 2 .001 2 .450 2, .695 2 .772 
(2 .00)* (1 .80) (2 .05)* (2, .54)* (2 .82)* 
DCALF -0 .205 -0 .295 -0. ,279 -0, .263 
t-1 ( -.93) - (-1 .72) (-1. ,79) (-1, .80) 
DRATIOl , 0 .466 0 .270 0. 388 0, .395 
c—i  (1 .41) (  .88) (1. 63) (1. 89) 
FCP _ 0 .704 1 .005 0 .970 0. 970 0, .967 
t~l (6 .47)* (55 .07)* (55 .56)* (61. 82)* (66, .37)* 
D2 1 .319 -0 .537 -0 .033 -0. 267 -0, .351 
(1 .50) ( -.56) ( - ,  .04) ( .  37) ( - ,  .57) 
D3 -0 .804 -2 .727 -1, .014 -1. 537 -1. 610 
(  .93) (-2 .86)* (-1. 13) (-2. ID* (-2. ,59)* 
D4 0 .154 -2 .208 -1, .300 -1. 330 -1. ,111 
(  .90) (-2 .31)* (-1. ,44) (-1. 82) (-1. 79) 
RMSE 1 .64 2 .50 2. ,83 2. 61 2. 46 
0, .82 0, .98 0. 98 0. 98 0. 97 
Durbin's "h" 2, .45 1, .60 0. ,91 1. 04 1. 04 
*The dependent variable is FCP^.. 
' 't-statistics are in parentheses. 
*SigniEicantly different from zero at the .05 level. 
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The R^s are all fairly high ranging from .82 to .98 which is not 
surprising when including the lagged dependent variable as a regressor. 
Durbin's "h" statistic indicates failure to reject the hypothesis of no 
first order autocorrelation among the residuals of the models (with the 
exception of the 1974 to 1977 model). 
The 2 month ahead econometric feeder cattle price forecast equations 
are shown in table 4.14. The coefficients are all of the anticipated 
sign and, for the most part, significantly different from zero at the .05 
level. The 2 month ahead equations do not explain the variability in 
feeder cattle prices as well as the 1 month ahead equations. The RMSEs 
range from $1.64/cwt to $4.23/cwt. The R^s range from .65 to .97. The 
residuals of the equations all appear to exhibit first order 
autocorrelation as evidenced by the Dubin's "h" statistics all being 
above the 1.645 critical level. The equations were not adjusted for 
autocorrelation due to the small impact of the autocorrelation parameter 
as one forecasts further into the future. 
Three month ahead econometric feeder cattle price forecast equations 
are shown on table 4.15. Again, the coefficients all have the 
anticipated signs. Most of the coefficients are statistically 
significant. The RMSEs range from $1.76/cwt to $4.97/cwt and the R^s 
range from .60 to .95. The Durbin's "h" statistic indicates first order 
autocorrelation among the residuals of each equation; again, no 
adjustment was made for autocorrelation. 
The ARIMA model for feeder cattle prices, is reported in table 4.16. 
The ARIMA model was initially estimated for the 1974 through 1977 period, 
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Table 4.14. Two month ahead econometric price forecast equations 
for feeder cattle 
— Estimation period — 
Variable* 1974-77 1974-79 1974-81 1974-83 1974-85 
(Estimated coefficients^) 
INTERCEPT 24.767 
(5.20)* 
3.753 
(2.40)* 
5.000 
(2.70)* 
5.410 
(3.25)* 
5.830 
(3.82)* 
DCALF^_2 -0.305 
(-1.19) 
- -0.560 
(-2.10)* 
-0.551 
(-2.24)* 
-0.522 
(-2.28)* 
DRATI02j._2 - 0.441 
(1.00) 
0.284 
(.61) 
0.302 
(.81) 
0.269 
(.82) 
FCP,_2 0.381 
(2.86)* 
1.016 
(39.54)* 
0.942 
(35.62)* 
0.937 
(38.77)* 
0.932 
(41.73)* 
D2 1.864 
(1.97)* 
-0.532 
(-.40) 
-0.594 
(-.43) 
-0.634 
(-.57) 
-1.161 
(-1.23) 
D3 -1.200 
(-1.13) 
-5.726 
(-4.34)* 
-2.347 
(-1.72) 
-2.798 
(-2.50)* 
-3.028 
(-3.20)* 
D4 -0.328 
(-.33) 
-4.040 
(-3.08)* 
-2.103 
(-1.53) 
-2.185 
(-1.93) 
-2.197 
(-2.84)* 
RMSE 
R^ 
Durbin's "h 
1.64 
0.65 
5.41 
3.36 
0.97 
2.44 
4.23 
0.95 
4.30 
3.95 
0.94 
4.53 
3.70 
0.94 
5.54 
*The dependent variable is FCPj.. 
' 't-statistics are in parentheses. 
*Significantly different from zero at the .05 level. 
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Table 4.15. Three month ahead econometric price forecast equations 
for feeder cattle 
— — Estimation period — 
Variable* 1974-77 1974-79 1974-81 . 1974-83 1974-85 
(Estimated coefficients^) 
INTERCEPT 27.933 4.358 7.063 7.432 8.343 
(5.73)* (2.24)* (3.05)* (3.60)* (4.43)* 
DCALF^ _ 
t-3 -0.337 (-1.06) -
-0.810 
(-2.39)* 
-0.813 
(-2.63)* 
-0.766 
(-2.66)* 
DRATI03^_2 - 0.729 
(1.24) 
0.305 
(.51) 
0.169 
(.35) 
0.133 
(.32) 
FCP,_3 0.297 
(2.00) 
1.030 
(31.30)* 
0.991 
(27.57)* 
0.903 
(30.18)* 
0.895 
(32.48)* 
D2 2.440 0.974 -0.083 0.224 -0.926 
(2.51)* (.58) (-.05) (.16) (-.77) 
D3 -1.010 -6.830 -2.763 -3.048 -3.646 
(-.84) (-4.14)* (-1.58) (-2.14)* (-3.04)* 
D4 -0.212 -5.577 -2.399 -2.340 -2.702 
(-.19) (-3.33)* (-1.35) (-1.61) (-2.20)* 
RMSE 1.76 4.21 5.37 4.97 4.66 
0.60 0.95 0.91 0.91 0.90 
Durbin's "h" 3.57 3.54 5.98 6.89 7.70 
^The dependent variable is FCP^. 
''t-statistics are in parentheses. 
*Significantly different from zero at the .05 level. 
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Table 4.16. Monthly ARIMA feeder cattle price forecast 
equations 
— Estimation period — 
Variable* 1974-77 1974-79 1974-81 1974-83 1974-85 
(Estimated coefficients^) 
DFCP , 0.241 0.243 0.231 0.236 0.228 
(2.32)* (2.10)* (2.28)* (2.63)* (2.78)* 
RMSE 2.60 2.78 2.85 2.69 2.56 
Q (12)-statisticC 10.90 13.20 11.86 14.49 15.57 
®The dependent variable is DFCP^ = FCP^ - FCP^_^. 
^Asymptotic t-statististics are in parentheses. 
^Corresponds to a (11, .05) = 19.7. 
*Significantly different from zero at the .05 level. 
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and was re-estimated every 2 years. The initial estimation covered only 
4 years of monthly data, which was less than the desired 60 or more 
observations for this type of estimation. The coefficients of the model 
changed little as more observations were added to the process. 
Therefore, the small number of observations in the initial estimates is 
not a major concern. For example, the number of observations increases 
to 144 in the 1974 through 1985 model and the AR(1) coefficient only 
changed by about 5 percent (.013) from its value in the 1974 through 1977 
estimation period. 
The feeder cattle price time series models are all of the first 
differenced AR(1) form. The coefficients are all statistically 
significant at the .05 level of significance. The RMSEs range from 
$2.56/cwt to $2.85/cwt indicating little differences in explaining price 
movements from one period to the next. The Q-statistics are all well 
below the critical value, and no significant spikes are present in any of 
the ÂCFs of the residuals. Thus, the residuals of the models appear to 
be globally and individually independent. 
Performance of Feeder Cattle Price Forecasts 
The performance of the monthly feeder cattle price forecasts is 
shown in table 4.17. The same statistics were used to evaluate the 
forecasting performance of the various techniques for feeder cattle 
prices as were used for live cattle forecasts (mean error, mean absolute 
error, and RMSE of the forecasts). In addition, predicted direction of 
price change accuracy was also tested for the various forecasts (reported 
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Table 4.17. 
Months ahead 
forecasted 
Performance of selected monthly feeder cattle price 
forecasts, 1978-85 
— Forecasting technique — 
Naivel* Naive2^ ARIMA ECON FUT COMl^ C0M2^ 
1 month ahead: 
Mean error 
Mean absolute error 
RMSE 
-2 .81  
9.60 
12.77 
-0 .16  
2.06  
2.76 
-0.13 -1.97 
2.05 4.02 
2.68 5.97 
— ($/cwt) — 
0.42 -1.05 
2 . 1 6  2 . 8 0  
2.81 3.89 
0.15 
1.79 
2.23 
2 months ahead: 
Mean error 
Mean absolute error 
RMSE 
-2.81 -0.29 -0.31 -3.82 0.36 -2.07 0.02 
9.60 3.32 3.28 7.58 2.97 5.75 2.91 
12.77 4.33 4.23 11.58 3.86 7.13 3.67 
3 months ahead: 
Mean error 
Mean absolute error 
RMSE 
-2.81 -0.40 -0.54 -3.89 0.21 -2.22 -0.16 
9.60 4.20 4.24 9.15 3.97 6.42 4.02 
12.77 5.59 5.53 13.52 5.13 8.71 5.05 
^Naivel is the average price a year earler for the same 
corresponding month. 
^Naive2 is the average price 1, 2, and 3 months earlier for 
1, 2, and 3 month ahead forecasts, respectively. 
^COMl is the composite simple average of ARIMA and ECON 
forecasts. 
^C0M2 is the composite simple average of ARIMA and FUT 
forecasts. 
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in table 4.18). The predicted direction of price change accuracy is 
measured as follows: If the forecasted price is greater (less) than the 
most recently available (monthly average) price, and the actual price 
ends up being greater (less) than the most recently available price, then 
the predicted direction of price change is correct; otherwise the 
predicted direction of price change is considered incorrect. 
The naive forecasts were calculated in 2 different manners. Naivel 
is the monthly average cash feeder cattle price 1 year prior to the month 
being forecasted. As would be expected, the Naivel forecast performed 
poorly both from a RMSE standpoint, with a value of $12.77/cwt, and from 
a price direction standpoint, with an accuracy of less than 50 percent 
for all 3 forecast horizons. A modified naive forecast (NaiveZ) is the 
average cash price in the most recently completed month on the date the 
forecast is made. The Naive2 forecast did a surprisingly good job of 
forecasting feeder cattle prices over the 1978 to 1985 period. The RMSE 
for the Naive2 forecast was $2.76/cwt for 1 month ahead. The predicted 
direction of price change is not a useful measure of forecasting 
performance using this method because expected price changes are always 
zero by definition. 
The ARIMA model performs well from a RMSE standpoint with RMSE of 
the forecast ranging from $2.68/cwt for 1 month ahead to $5.53/cwt for 3 
months ahead. However, the price change prediction accuracy is just 
under 60 percent for the ARIMA model. 
The econometric model performed poorly relative to the other models 
as a price forecast over the 1978 to 1985 period. The econometric 
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Table 4.18. Percent of price direction changes accurately 
predicted by monthly feeder cattle price forecasts, 
1978-85 
Months ahead 
forecasted: Naivel^ ARIMA 
— Forecasting technique — 
ECON FUT COMl'' C0M2'^ 
— Percentage — 
1 month ahead: 48 58 46 66 49 67 
2 months ahead: 43 58 45 72 48 67 
3 months ahead: 47 57 39 65 48 60 
^Average price a year earlier for the same corresponding 
month. 
'^Composite simple average of ARIMA and ECON forecasts. 
^Composite simple average of ARIMA and FUT forecasts. 
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forecast RMSE ranged from $5.97/cwt for 1 month ahead to $13.52/cwt 
(worse than even NaiveZ) for 3 months ahead. Likewise, the price 
direction prediction accuracy was below 50 percent for the ECON 
forecasts. The apparent poor performance of the econometric model 
however should not necessarily preclude it from consideration in further 
analysis. The ECON model forecasted poorly during the 1978 and 1979 
period, but it did a much better job over the 1980 to 1985 period. For 
example, the forecast RMSE of the econometric model from 1978 through 
1979 for the 1 month ahead econometric forecast was $10.94/cwt but, the 
forecast RMSE for the 1980 through 1985 period was $2.78/cwt which is 
much more in line with the ÂR1MA model (which had a forecast RMSE of 
$3.54/cwt from 1978 through 1979 and a forecast RMSE of $2.32/cwt from 
1980 through 1985 for 1 month ahead forecasts). Thus, the poor 
performance of the econometric model was primarily in 1978 and 1979; 
after the first re-estimation of the model in 1979, the forecasting 
accuracy improved substantially for the 1980 through 1985 period. 
The feeder cattle futures market adjusted for the expected basis 
forecasted cash feeder cattle prices fairly well. The RMSE of the 
forecast ranged from $2.81/cwt for 1 month ahead to $5.13/cwt for 3 
months ahead. The price-change prediction accuracy was above 60 percent. 
The futures forecast (FUT) was calculated as the average futures price 
for the last week in the month just prior to the date on which the 
forecasts would be made. The contracts used were the nearby futures 
contract adjusted for the typical basis. The typical basis was assumed to 
be the simple historical 3-year average basis for the same period. In 
100 
months that a feeder cattle futures contract matures the futures contract 
price corresponding to that month was averaged with the price for the 
subsequent contract.^ 
Composite forecasts were also developed using simple averages of the 
ARIMA and ECON forecasts (COMl) and of the ARIMA and FUT forecasts 
(COM2). The COM2 forecast had the lowest RMSE of all of the models 
tested. It performed second only to the futures market individual 
forecast in price direction accuracy, correctly predicting 67 percent of 
the price changes for 1 and 2 months ahead and 60 percent of the price 
changes 3 months ahead. 
Corn Price Forecasting Techniques 
Monthly price forecasts for cash corn prices were developed using 4 
different methods: 1) a naive forecast where the forecasted corn price 
is assumed to be the same as some earlier period; 2) an ARIMA model; 
3) an econometric model; and 4) a composite forecast of the ARIMA model 
and the econometric model. Corn price forecasts were developed from 1 
month ahead to 6 months ahead. 
The econometric models are summarized in table 4.19 through table 
4.24. They were estimated in much the same manner as the fed cattle and 
feeder cattle models were. The dependent variable in all cases was the 
^For example, a 1 month ahead forecast of the March cash feeder 
cattle price (made on March 1) would be calculated as the weekly average 
March feeder cattle futures price in late February, adjusted for the 
typical basis in the first half of March, plus the weekly average April 
feeder cattle futures price in late February, adjusted for the typical 
basis in the second half of March, divided by 2. 
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Table 4.19. One month ahead econometric price forecast 
equations for corn 
— Estimation period — 
Variable^ 1974-77 1974-79 1974-81 . 1974-83 1974-85 
(Estimated coefficients^) 
INTERCEPT 0.159 0.245 0.204 0.194 0.185 
(.94) (2.01)* (2.40)* (2.60)* (2.98)* 
ccp,-i 0.915 0.881 
(12.31)* (15.67) 
CCPl^-1 0.889 
(23.32)* 
0.900 
(27.32)* 
0.900 
(33.51)* 
CCP2» , t-1 0.921 (25.00)* 
0.932 
(29.46)* 
0.936 
(36.84)* 
PRSEP^ , 
t-1 -0.206 (-1.60) 
-0.171 
(-1.79) 
-0.171 
(-1.97)* 
PROCT^ , 
t-1 
-0.008 
(-.07) 
-0.013 
(-.15) 
-0.013 
(-.18) 
PRNOV^ , 
t-1 -0.141 (-.34) 
-0.336 
(-.98) 
-0.247 
(-.804) 
RMSE 0.14 0.13 0.11 0.11 0.10 
R^ 0.86 0.83 0.92 0.93 0.94 
Durbins's "h" 2.13 2.70 3.20 3.29 3.50 
^The dependent variable is CCP^. 
''t-statistics are in parentheses below the coefficients. 
*Significantly different from zero at the .05 level. 
102 
Table 4.20. Two month ahead econometric price forecast 
equations for corn 
Variable® 
— Estimation period — 
1974-77 1974-79 1974-81 . 1974-83 1974-85 
(Estimated coefficients^) 
INTERCEPT 0 .506 0 .616 0 .473 0 .434 0. ,387 
(1. 79) (3, .37)* (3 .50)* (3 .45)* (3. 60)* 
CCP 0, .749 0, .702 0, .799 0, .828 0. 848 
t-2 (6, .18)* (8, .39)* (13, .63)* (15, .34)* (19. 03)* 
PRSEP^ - -0, .103 -0. ,057 -0. 037 
t-2 (-. 52) (-. 39) (-. 26) 
PROCT^ _ -0, ,180 -0. ,110 -0. 080 
t-2 (-1. ,05) (-. ,85) (-. 71) 
PRNOV^ _ -0. ,194 -0. ,282 -0. 247 
t-2 (-. ,33) (-. ,53) (-. 49) 
RMSE 0. 22 0. 20 0. ,17 0. ,17 0. 17 
R^ 0. 60 0. 59 0. 80 0. 81 0. 83 
Durbins's "h" 3. 40 3. 41 3. ,30 3. ,37 4. 05 
®The dependent variable is CCP^. 
'^t-statistics are in parentheses below the coefficients. 
*Significantly different from zero at the .05 level. 
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Table 4.21. Three month ahead econometric price forecast 
equations for corn 
— Estimation period — 
Variable* 1974-77 1974-79 1974-81 , 1974-83 1974-85 
(Estimated coefficients^) 
INTERCEPT 0.679 0.906 0.744 0.717 0.666 
(1.80) (4.19)* (3.93)* (4.01)* (4.52)* 
CCP^ _ 0.662 0.565 
t-3 (4.16)* (5.74)* 
CCPlt.3 0.652 
(7.74)* 
0.669 
(8.27)* 
0.687 
(10.79)* 
CCP2^_3 0.691 
(8.55)* 
0.724 
(9.41)* 
0.751 
(12.37) 
PRSEP^ , 
t-J 
-0.400 
(-1.44) 
-0.359 
(-1.64) 
-0.335 
(-1.69) 
PROCT^ , 
t-3 -0.279 (-1.16) 
-0.227 
(-1.20) 
-0.191 
(-1.13) 
PRNOV» , t-3 -0.074 (-.08) 
-0.081 
(-.09) 
-0.247 
(-.34) 
RMSE 0.28 0.24 0.24 0.24 0.24 
R^ 0.41 0.40 0.64 0.64 0.69 
Durbins's "h" 2.50 3.68 4.10 4.02 3.79 
®The dependent variable is CCP^. 
''t-statistics are in parentheses below the coefficients. 
*Significanly different from zero at the .05 level. 
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Table 4.22. Four month ahead econometric price forecast 
equations for corn 
Variable® 1974-77 
— Estimation period — 
1974-79 1974-81 , 1974-83 1974-85 
(Estimated coefficients^) 
INTERCEPT 0.673 1.100 0.948 0.939 0.873 
(1.40) (4.74)* (4.36)* (4.35)* (4.83)* 
CCP^ / 0.651 0.475 0.585 
t-4 (3.26)* (4.53)* (6.26)* 
CCPl , 0.582 0.603 
t-4 (5.95)* (7.69)* 
CCP2. , 0.622 0.656 
t-4 (6.74)* (8.84)* 
PRSEP^ , -0.414 -0.358 -0.328 
t-4 (-1.32) (-1.35) (-1.35) 
PROCT^ , -0.415 -0.398 -0.290 
t-4 (-1.42) (-1.37) (-1.36) 
PRNOV , -0.200 -0.021 -0.103 
t-4 (-.21) (-.02) (-.12) 
RMSE 0.30 0.26 0.28 0.29 0.29 
R^ 0.30 0.30 0.52 0.48 0.54 
Durbins's "h" 3.00 4.90 3.32 3.61 4.13 
^The dependent variable is CCPj.. 
^t-statistics are in parentheses below the coefficients. 
*Significantly different from zero at the .05 level. 
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Table 4.23. Five month ahead econometric price forecast 
equations for corn 
Variable* 1974-77 
— Estimation period — 
1974-79 1974-81 , 1974-83 1974-85 
(E stimated < coefficients^) 
INTERCEPT 0 .377 1 .245 0 .924 1 .069 1 .000 
( 
.53) (5 .51)* (4 .77)* (5, .54)* (6 .26)* 
CCPc-5 0 .808 0 .442 0 .610 0. ,569 0 .610 
(2 .77)* (4 .23)* (7 .39)* (6. ,81)* (9, .52)* 
PRSEP» c -2 .129 -1 .371 -1 .087 -0. 916 -0. 892 t-5 (-2 .91)* (-2 .96)* (-3 .76)* (-3. ,98)* (-4, .11)* 
PROCT^ c -0 .826 -0 .665 -0, .771 -0. 658 -0, .624 t-5 (-1 .25) (-1 .67) (-3, .07)* (-3. 31)* (-3. ,38)* 
PRN0VJ._5 -0 .495 -0 .623 -1, .999 -2. 263 -2, .140 
(-.33) (-.63) (-1. 91) (-2. 52)* (-2. ,59)* 
DUM2 0 .094 0 .102 0, .082 0. 112 0, .130 
( ,  .59) (1 .00) { .  ,82) (1. 22) (1. ,65) 
DUM3 -0 .256 -0 .073 -0. ,100 -0. 142 -0. ,147 
(-1. 87) .79) (-1. 15) (-1. 72) (-2. 08)* 
DUM4 -0, .219 -0, .139 -0. ,044 -0. 092 -0. 137 
(-1. ,18) (-1. 17) (-. 41) (-. 97) (-1. 67) 
RMSE 0, ,24 0, .23 0. 27 0. 28 0. 27 
R^ 0. ,65 0. ,55 0. 59 0. 55 0. 60 
Durbins's "h" 2. ,41 2. ,53 3. 00 3. 73 4. 12 
®The dependent variable is CCPj.. 
''t-statistics are in parentheses below the coefficients. 
^Significantly different from zero at the .05 level. 
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Table 4.24. Six month ahead econometric price forecast 
equations for corn 
Variable* 1974-77 
— Estimation period — 
1974-79 1974-81 ,1974-83 1974-85 
(Estimated coefficients^) 
INTERCEPT 0 .012 1 .328 1 .147 1 .274 1 .160 
( .02) (5 .68)* (5 .21)* (5 .82)* (6 .53)* 
CCPc-6 0 .898 0 .392 0 .504 0 .468 0 .527 
(3 .32)* (3 .73)* (5 .43)* (5 .00)* (7 .46)* 
PRSEP^ , -2, .186 -1 .359 -1 .017 -0 .964 -0 .942 t-6 (-3 .15)* (-2 .83)* (-3 .13)* (-3 .77)* (-3, .94)* 
PROCT^ , 
t-6 -1, .058 -0 .724 -0 .817 -0 .702 -0, .669 (-1. 73) (-1 .77) (-2 .89)* (-3, ,18)* (-3, .28)* 
PRNOV^ , -0. 387 0 .072 -1 .170 -2, .039 -1, .766 t-6 (-. ,28) ( .08) (-1 .01) (-2, .03)* (-1, .93)* 
DUM2 0. ,279 0 .134 0 .109 0, .144 0, .160 
(1. ,64) (1 .27) ( .98) (1. ,42) (1. ,84) 
DUM3 -0. 114 -0 .029 -0 .057 -0. ,084 -0. ,088 
80) (-. 31) (-,  .58) (-. ,93) (-1. 14) 
DUM4 -0. 049 -0, .171 -0, .084 -0. ,061 -0. 142 
(-. 31) (-1. ,44) (-,  .71) (-. 58) (-1. 58) 
RMSE 0. 24 0, ,23 0, ,28 0. 31 0. 30 
R^ 0. 68 0. 51 0. ,46 0. 45 0. 51 
Durbins's "h" 2. 30 4. ,34 3, ,63 4. 32 4. 70 
*The dependent variable is CCPj.. 
''t-statistics are in parentheses below the coefficients. 
*Significantly different from zero at the .05 level. 
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monthly average Northwest Iowa cash corn price. The corn price was 
regressed against lagged corn price(s) and most recently available 
information on expected production. The forecasts were assumed to be 
made on the tenth day of each month which approximately corresponds to 
the release date of the USDA corn production estimates in the July 
through November period. Typically the July production report is only an 
estimate of planted acreage whereas the August, September, October, and 
November reports contain total production volume estimates. Thus, the 
July report was not included in the model. Rather, the changes in 
expected production from one month to the next during the August through 
November period were used as regressors to supplement the information 
contained in the most recent month's price. 
As with the other forecasts,the corn forecast equations were updated 
and re-estimated every 2 years throughout the 1978 to 1985 period. In 
the first 2 updated models, the 1974 to 1977 and 1974 to 1979 periods, 
the corn price ended up being simply a function of lagged corn price for 
the 1 to 4 month ahead models. The production changes were 
insignificant, frequently had the wrong sign, and increased the RMSE of 
the models when included; thus, they were not included in these earlier 
shorter-term forecasts. In the 5 and 6 month ahead forecast models the 
production changes for these earlier years became more useful with the 
correctly anticipated signs and coefficients significantly different from 
zero at the .10 level of significance. In the later updates from 1981 
through 1985 the expected production changes were of the anticipated sign 
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and helped reduce the RMSE of the models when included and were thus 
retained in all of the forecast models from 1 to 6 months ahead. 
In the 5 and 6 month ahead forecasts dummy variables corresponding 
to the periods between the grain stock reports became more significant. 
The grain stock reports are released in late January, April, June, and 
October. The dummy variable corresponding to the April report for 
example, was set equal to 1 if the month was May or June and equal to 0 
otherwise; similar dummy variables were included for the June and October 
reports. The dummy variables were expected to reflect some of the 
seasonality occurring in the corn price as well as any discrete 
adjustments in corn price associated with the release of the grain stocks 
reports. In the 1 to 4 month ahead forecasts the dummy variables added 
very little information to the models and were never statistically 
significant. The presence of the lagged corn price in the shorter-term 
forecasts may have contributed to this. 
The models all exhibited first order autocorrelation among the 
residuals as evidenced by Durbin's "h" statistics. No correction was 
made for the autocorrelation for the 2 to 6 month ahead forecasts since 
the impact on the forecast of the adjustment would be small. The 1 month 
ahead forecasts were re-estimated using the nonlinear estimation 
technique discussed in appendix B. The autocorrelation adjusted models 
performed worse than the models reported in terms of anticipated signs of 
the coefficients and significance of the regressors. In addition, the 
RMSEs of the equations declined only a very slight amount (by less than 
$.005/bu or about 2 percent in all cases) and the values increased 
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very little (by less than .01 in most cases). The estimated first order 
autocorrelation coefficients were less than .35 in all the models. For 
these reasons it appeared that the autocorrelation adjusted models would 
not significantly outperform the OLS models; thus, they were not pursued 
any further. 
The ARIMA models estimated for the cash corn price are shown in 
table 4.25. The models were of the first differences of the monthly 
average corn price with both AR(1) and a seasonal AR(12) components. The 
models were fairly stationary over the period with the AR(1) term ranging 
from a value of .326 to .373 over the 5 models and the AR(12) component 
ranging from .128 to .196. The ACFs of the residuals had no significant 
spikes and the Q-statistic was below the critical value for all the 
models implying global independence of the residuals. 
Performance of Corn Price Forecasts 
The forecasting performance of the models is reported in table 4.26. 
Overall, the Naive 1 forecast, which uses the price from the same month a 
year earlier as the forecast, performed the worst of the techniques 
tested. The remaining forecasts differed very little from a RMSE of the 
forecast standpoint. The ARIMA model was usually slightly better than 
the Econometric and Naive2 methods. The best forecast of the 5 tested 
was the composite simple average of the ARIMA and econometric forecasts. 
The RMSE of the forecast for the composite method was the lowest in all 
the forecasts, except for the 2 month ahead forecasts where the ARIMA 
model had a lower RMSE than the composite forecast. 
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Table 4.25. 
Variable 
DCCP t-1 
DCCP t-12 
ARIMA models for forecasting Northwest lowa cash 
corn price 
— Estimation period — 
1973-77 1973-79 1973-81 1973-83 1973-85 
(Estimated coefficients^) 
0.373 0.332 0.347 0.326 0.342 
(2.84)* (3.07)* (3.65)* (3.81)* (4.43)* 
0.171 0.196 0.128 0.128 0.131 
(1.67) (2.27)* (1.62) (1.74) (1.99)* 
RMSE 0.15 0.14 0.14 0.13 0.12 
Q(22)-Statistic 26.02 24.00 27.01 27.10 30.70 
®The dependent variable is DCCP^ = CCP^ - CCP^_^. 
^Asymptotic t-statistics are in parentheses. 
^Corresponds to a critical (21, .05) = 33.7. 
*Significantly different from zero at the .05 level, 
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Table 4.26. Performance of monthly corn price forecasts, 1978-85 
Months ahead 
forecasted 
— Forecast technique — 
Naive 1 Naive2 ARIMA 
— ($/bu) — 
ECON^ COM^ 
1 month ahead: 
Mean error 
Mean absolute error 
RMSE 
0.07 0.00 0.00 -0.02 -0.01 
0.49 0.09 0.09 0.10 0.09 
0.57 0.13 0.12 0.13 0.12 
2 months ahead: 
Mean error 
Mean absolute error 
RMSE 
0.07 
0.49 
0.57 
0 . 0 1  
0 . 1 6  
0 . 2 1  
0 . 0 0  
0 . 1 2  
0 . 1 6  
-0.06 
0 .16  
0 . 2 1  
-0.03 
0.13 
0 . 1 8  
3 months ahead: 
Mean error 
Mean absolute error 
RMSE 
0.07 
0.49 
0.57 
0 . 0 1  
0 . 2 2  
0 . 2 8  
0 . 0 0  
0 . 1 8  
0.23 
-0.09 
0.21 
0.27 
-0.05 
0 . 1 8  
0.23 
4 months ahead: 
Mean error 
Mean absolute error 
RMSE 
0.07 
0.49 
0.57 
0 . 0 1  
0.27 
0.34 
0 .0 0  
0.23 
0.30 
-0.14 
0.27 
0.33 
-0.07 
0.24 
0.29 
5 months ahead: 
Mean error 
Mean absolute error 
RMSE 
0.07 
0.49 
0.57 
- 0 . 0 1  
0.31 
0.38 
- 0 . 0 1  
0.27 
0.35 
-0.17 
0.30 
0.38 
-0 .08 
0 . 1 1  
0.33 
6 months ahead: 
Mean error 
Mean absolute error 
RMSE 
0.07 
0.49 
0.57 
-0.02 
0.34 
0.42 
-0.01 
0.31 
0.40 
- 0 . 2 2  
0.35 
0.44 
- 0 . 1 1  
0.31 
0.38 
^Naivel is using the average monthly corn price a year earlier 
as the forecast. 
^'Naive2 is using the average monthly corn price in the most 
recently completed month as a forecast of a subsequent month. 
^ECON model is the econometric model forecast. 
COM is the simple average of ECON and ARIMA forecasts. 
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The direction of price change accuracy for corn forecasts is shown 
in table 4.27. The Naive2 (most recent month's average price) forecast 
is not reported because it would always predict no price change. In the 
1 through 5 months ahead forecasts the composite method outperformed the 
other forecast techniques in accurately predicting price direction. The 
composite forecast method peaked in price direction accuracy in the 3 
month ahead forecast, correctly predicting price direction 81 percent of 
the time over the 1978 to 1985 period. In the 6 month ahead forecast, 
surprisingly, the Naivel method (same monthly average price as a year 
earlier) performed the best at predicting the price direction change 
correctly anticipating 64 percent of the price changes. This is a result 
of the consistent seasonal price patterns of corn prices during that time 
period. 
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Table 4.27. Percent of price change directions accurately 
predicted for monthly corn price forecasts, 
1978-85 
Months ahead 
forecasted; Naive2® 
forecast technique — 
ARIMA ECONb COMf 
— Percentage 
1 month ahead: 49 58 65 69 
2 months ahead: 60 74 63 77 
3 months ahead: 64 72 70 81 
4 months ahead: 64 66 68 74 
5 months ahead: 63 62 64 67 
6 months ahead: 64 51 63 60 
^Naive2 is the average monthly corn/price in the most 
recently completed month. 
''ECON is the econometric model forecast. 
^COM is the simple average of ECON and ARIMA forecasts. 
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CHAPTER 5. SIMULATION PROCEDURES AND RESULTS 
To evaluate the returns from hedging and the use of options by 
cattle feeders, a computerized simulation model was developed to aid in 
the estimation of net returns per head for cattle marketed under various 
strategies. The model was designed to simulate the implications of 
hedging strategies for a typical large cattle feeding operation in Iowa. 
The model was general enough, though, that results should be similar for 
most Midwestern cattle feeders who face prices or relative price patterns 
similar to those in this area. 
Simulation Assumptions 
The simulation period covered 90 feeding periods of 6 months in 
duration covering the period from July 1978 through December 1985 (the 
initial market planning period began in January of 1978) . Cattle were 
assumed to be placed on feed each month and marketed 6 months later. No 
deliveries on the futures market were considered. Hedges and options 
placed were for the contract month closest to but not prior to the 
marketing month. Since options can expire as much as 2 weeks or more 
prior to the corresponding futures contract month, the final week or 2 of 
the marketing period for the fat cattle may be unprotected if the option 
is left to expire; however, under conditions of option exercise, the fed 
cattle remain hedged up to the point of cash sale. All hedges were 
lifted when the corresponding cash transaction occurred (i.e., feeder 
cattle and corn hedges were lifted when these commodities were purchased. 
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and live cattle future positions were liquidated when the cattle were 
sold). No speculation in the futures market by the feedlot was allowed. 
Hedges and options were placed based upon the signals specified 
under each strategy. The marketing evaluation process began 2 months 
prior to the placement of the cattle on feed and continued up to 
placement on feed (or until a hedge was placed) for feeder cattle and 
corn while continuing during the feeding period for live cattle. 
The production assumptions that were incorporated into the 
simulation are shown in table 5.1. The feeder cattle were purchased at 
an average weight of 650 pounds, and were fed 6 months to a weight of 
1150 pounds with a selling (pay out) weight of 1100 pounds (adjusted 
downward from the 1150 pounds to reflect death losses incurred over the 
feeding period and shrink). The feeder cattle consume 42 bushels of 
corn, 2.2 tons of corn silage and 189 pounds of supplement per head over 
the entire feeding period. 
Nonfeed costs assumed for the feedlot are shown in table 5.2. The 
cost assumptions were modified twice from the beginning levels in 1978 
until 1985 to reflect changing costs over the time period. The cost 
assumptions are based on Iowa State University estimates ("Estimated 
Returns. . .", 1985). 
Actual price data were used in the simulation. Futures market 
prices used were daily closing prices for live cattle and feeder cattle 
traded on the Chicago Mercantile Exchange and corn from the Chicago Board 
of Trade. Cash prices were for 600-700 medium frame feeder steer prices 
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Table 5.1. Production assumptions for simulation 
Placement weight 
Effective marketing weight 
(1130 less 4% shrink and .6% death loss) 
Time on feed 
Total gain 
Average daily gain 
Corn fed 
Corn silage fed 
Supplement fed 
Death loss (percent of purchase weight) 
650 lbs. 
1100 lbs, 
6 months 
500 lbs. 
2.7 lbs. 
42 bu. 
2.2 tons 
189 lbs. 
1 percent 
in Sioux City, Iowa, Interior Iowa fed cattle prices for choice 1100 
pound slaughter steers, and weekly Northwest Iowa cash corn prices. 
Futures transaction brokerage commissions were assumed to be $60 per 
contract (round turn) for feeder cattle, corn and fed cattle, which 
converts to $.136/cwt for feeder cattle, $.012/bu for corn, and $.15/cwt 
for live cattle. Likewise, brokerage commissions for options on live 
cattle futures were charged at $30 per contract for options purchased and 
$30 per option contract exercised in addition to premiums required to 
purchase the option. Margins for hedging were assumed at $1200 per 
contract for live cattle, feeder cattle and corn. Interest charges on 
margins were calculated, at the rate(s) used for interest costs in table 
5.2, from the time of margin deposit up until the liquidation of the 
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Table 5.2. Nonfeed cost of gain assumptions for simulation 
1978 to June 1980 1983 
June 1980 through 1983 through 1985 
1. Labor 12.00^ 13.50 16.50 
(3 hrs @ $4) (3 hrs'@$4.50) (3 hrs @$5.50) 
2. Veterinary and medical 4.00 4.00 4.25 
(includ. growth stimulants) 
3. Feed processing - Fixed 2.81 3.08 3.08 
- Variable 1.39 1.54 1.54 
4. Waste handling - Fixed 0.66 0.73 0.73 
- Variable 1.34 1.47 1.47 
5. Open lot shelter 11.00 14.58 14.58 
(turnaround time 1.8/yr) 
6. Transportation 3.63 3.63 3.63 
7. Total variable nonfeed costs 
(exclud. interest) 22.36 24.14 27.39 
8. Total nonfeed costs 
(exclud. interest) 36.83 42.53 45.78 
9. Interest rate^ 9% Variable^ Variable 
^All data are in dollars per head unless indicated otherwise. 
^Applied to the feeder cattle purchase cost and 1/2 of the feed 
cost for the period on feed. 
^Are the monthly average Production Credit Association (PCA) 
interest rates during the placement month. 
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hedge. Other interest charges deducted from returns were calculated by 
multiplying the interest rate times the feeder cattle price and one-half 
of the feed costs for the entire 6-month feeding period. 
Net returns per head were calculated as follows: 
NR^ = ll.OOLCP. - 6.51FCP. , - 42CP. , - 2.2(8)ACP^ , t t t-o t-o t-o 
- 189ASP^ , - NC - HC t—o 
where NR = net returns ($/hd), 
t = the month in which the finished cattle will be marketed, 
LCP = The net live fed cattle price on the marketing date t adjusted 
for futures gains or losses or option premiums paid and commissions 
($/cwt), 
FCP = the net price of feeder cattle purchased on the placement date 
adjusted for futures market gains or losses and commissions ($/cwt), 
CP = the net price of corn purchased which is the average price 
over the feeding period if not hedged, but is the net price adjusted for 
futures gains or losses and commissions if hedged ($/bu), 
ACP = the monthly average price of cash corn during the feeder 
placement month which when multiplied by a factor of 8 converts it to a 
corn silage price per ton ($/ton), 
ASP = the simple average supplement price for the entire feeding 
period ($/lb), 
NC = the nonfeed costs as shown in table 5.2 ($/hd), 
HC = hedging costs of interest on margins and interest on premiums 
for the period the futures market positions are held ($/hd). 
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Predicted Basis 
One of the fundamental concepts in hedging is being able to localize 
the futures price to obtain an expected net price from hedging. In order 
to localize a futures price to determine an expected net hedged price one 
must have an idea of the expected spread between the local cash price and 
the prospective futures price during the period of cash transaction. 
This spread, known as the basis, is an important factor to consider 
because changes in the basis create a dollar for dollar change in the net 
price realized from hedging. A hedger will not know what the actual 
ending basis is going to be at the time a hedge is placed; thus, in order 
to calculate a net expected price from hedging the producer must have an 
idea of the expected basis. 
Methods to predict the basis have ranged from very simplistic, — 
assuming it to be zero (Spahr and Sawaya, 1981), a constant amount per 
unit (Davis and Franzmann, 1985; and Shafer, Griffin, and Johnston, 
1978), a moving-average of the historical basis (Holt and Brandt, 1984; 
and Hayenga et al., 1984), or more complex econometric and statistical 
models (Barton and Tomek, 1984; and Dole and St. Clair, 1981). Often a 
basis predictor is specified and used in an analysis without testing the 
accuracy of the predictor. The fact that the basis risk in hedging is 
usually much less important than the actual price risk may be much of the 
reason that the basis is frequently not a significant concern (see 
Caldwell, Copeland, and Hawkins, 1982; and Carter and Lyons, 1985 for 
exceptions to this generality). However, when considering a potential 3-
way hedge the importance of the basis for any of the hedged commodities 
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can become more substantial because all 3 commodities will exhibit some 
basis risk, thus increasing the potential risks of undesirable basis 
fluctuations. 
Feeder cattle basis 
In order to calculate an expected net feeder cattle price from 
hedging, an estimate of the basis for feeder cattle must be computed. 
The feeder cattle basis has been volatile, ranging from $7.55/cwt in 
March of 1979 to a inverted basis in June of 1979 when cash feeder cattle 
prices averaged $10.57/cwt above the August futures contract. The risks 
associated with an unfavorable basis are evident for a feeder cattle 
hedger. 
Typically, the cash-futures basis is predicted as a function of 
historical basis relationships. For commodities such as live cattle, 
moving averages of past basis relationships have been found to serve as a 
good proxy of the future basis (Hayenga et al., 1984). However, given 
the volatility of the feeder cattle basis from year to year a simple 
historical moving-average basis will frequently be a poor predictor of 
the actual basis. An alternative basis predictor would be to use the 
historical extreme (smallest positive or largest negative) basis as a 
"worst" possible expected basis. The idea being that an abnormally 
narrow or inverted basis will be a pessimistic outlook of the worst 
outcome the long feeder cattle hedger could expect. However, this would 
preclude many hedges which may actually offer improved returns under a 
more "normal" basis. 
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Dole and St. Clair (1981) developed and estimated an econometric 
model to explain the delivery month basis for the October feeder cattle 
futures contract. However, in order to use the model as a basis 
predictor a number of variables would need to be forecasted including 
total volume of trade in the October contract during the month, the farm 
to retail beef margin, the beef steer-corn price ratio among others. In 
addition, no test of the forecasting performance of their model has been 
done, and in order to adapt this to other delivery months the model would 
likely need to be re-estimated for each month. 
In order to keep the basis estimation for feeder cattle as simple as 
possible, without ignoring the risks of basis volatility by using a 
simple moving average, and without excessively precluding profitable 
hedges by using an historical extreme basis, the feeder cattle basis 
predictor used in this study is a 3-year moving-average basis for the 
same time period less one-half standard deviation of the 3-year average. 
In this regard the predicted basis serves as a smaller than average 
basis, but not excessively low to result in no hedging signals. If the 
basis is approximately normally distributed, the basis predicted in this 
manner should not significantly overestimate the actual basis more than 
32 percent of the time, and should result in a greater percentage of 
pleasant surprises (basis wider than expected) versus unpleasant 
surprises (basis narrower than expected). 
As can be seen in table 5.3 the feeder cattle basis predicted in 
this manner overestimated the basis by more than $l/cwt only 16.9 percent 
of the time over the period from 1978 to 1985. Whereas, a simple 3-year 
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Table 5.3. Accuracy of the moving-average basis predictors for 
Sioux City, Iowa feeder cattle, 1978-85 
— Error range — 
Prediction < -3 -3 to -1 -1 to 1 1 to 3 >3 
method ($/cwt) ($/cwt) ($/cwt) ($/cwt) ($/cwt) 
(percent) 
MA3® 13.1 32.5 28.8 15.6 10.0 
MA3 - .5080^ 26.3 33.8 23.1 9.4 7.5 
^Simple 3-year historical moving-average basis. 
^Simple 3-year historical moving-average basis minus one-half 
standard deviation of the moving-average 
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moving average basis overestimated the actual feeder cattle basis by more 
than $l/cwt 25.6 percent of the time. See table 5.4 for a listing of the 
3-year moving-average feeder cattle basis. The actual "^eeder cattle 
basis for each year 1978 through 1985 is shown in table 5.5. The 
predicted basis does a fairly good job of seasonally tracking the actual 
basis, but it is slightly biased downward intentionally in order to be 
somewhat conservative for a long hedger. 
Corn basis 
The basis for corn has also been volatile in recent years in 
Northwest Iowa. The nearby contract month corn futures price has 
averaged as much as $.81/bu above the cash corn price in October, 1980 
and the corn futures price has averaged as much as $.16/bu below the cash 
corn price in late July, 1984. The negative basis in late July, 1984, 
defined as the average September corn futures price for the last half of 
July minus the average cash corn price for the same period, is not all 
that surprising because the September futures price would likely be 
reflecting the new crop-year price expectations which may be lower than 
the cash price for old crop corn in July, especially if a large crop is 
expected to be harvested. 
The expected basis for corn was estimated using a simple 3-year 
historical moving-average basis for the same time period which is similar 
to that done in other studies (see for example Holt and Brandt, 1984), 
Table 5.6 and table 5.7 contain the actual and expected corn basis, 
respectively. The accuracy of the 3-year moving-average basis for corn 
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Table 5.4. Three year moving average adjusted Sioux City, Iowa 
feeder cattle basis relative to the nearby feeder cattle 
futures contract ($/cwt), 1978-85* 
— Year — 
Month 1978 1979 1980 1981 1982 1983 1984 1985 
Jan 1-14^ 0.08^ 2.03 -1.51 -0.69 -0.30 -0.32 1.76 2.79 
Jan. 15-31 -0.47 0.21 1.62 -1.24 -0.85 -1.48 1.38 1.48 
Feb. -0.42 -0.36 0.63 0.08 0.42 0.18 1.92 1.96 
March 1-14 -0.39 0.16 2.07 1.16 0.13 -0.37 1.49 2.13 
March 15-31 -0.99 -0.95 0.12 0.93 -0.71 -0.96 -0.34 1.61 
Apr. 1-14 0.24 0.06 1.22 1.26 0.49 -0.16 -0.08 0.79 
Apr. 15-30 1.34 0.42 0.40 -1.04 -0.67 -1.04 0.06 0.10 
May 1-14 -0.25 -0.29 -0.73 -0.43 -1.00 -0.37 -0.54 0.47 
May 15-31 -1.14 0.99 -1.93 -1.90 -1.82 -0.68 -1.92 -1.95 
June -2.19 -2.06 -7.41 -7.15 -6.21 -2.23 -3.16 -3.19 
July -2.31 -0.38 -5.22 -4.85 -4.29 0.69 0.11 0.07 
Aug. 1-14 -2.02 -1.44 -1.37 -0.29 2.01 3.16 2.00 1.26 
Aug. 15-31 -1.68 -1.48 -1.55 -0.49 -0.31 -0.30 -0.01 -0.11 
Sept. 1-14 -1.52 -1.11 -0.23 -0.43 -0.39 -0.40 0.12 -0.85 
Sept. 15-30 -2.04 -1.84 -3.70 -3.69 -3.86 -1.65 -0.85 -0.71 
Oct. 1-14 -2.50 -0.59 -2.90 -2.42 -2.50 0.47 1.22 1.59 
Oct. 15-31 -2.46 -0.72 -2.90 -1.80 -1.34 2.58 1.59 1.50 
Nov. 1-14 -1.42 -0.82 -1.58 -1.59 -1.54 -0.88 0.41 0.51 
Nov. 15-30 7.34 2.05 1.98 2.67 2.10 1.94 1.99 2.86 
Dec. 6.67 0.78 1.43 1.04 0.41 0.61 0.96 2.40 
^The predicted basis is the 3-year moving average basis less 
one-half standard deviation of the moving average. Basis is defined 
as: Basis = Futures Price - Cash Price. 
^In contract months the basis is calculated using the current 
month contract for the first 14 days of the month and the next nearby 
contract month futures price is used for the remainder of the month. 
^The actual basis was used for the first half of January in 
1978, 1979 and 1980 and for December 1978 and 1979 because the 
January contract was not introduced until July of 1977. 
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Table 5.5. Average Sioux City, Iowa feeder cattle basis relative 
to the nearby feeder cattle futures contract ($/cwt), 
1978-85 
— Year — 
Month 1978 1979 1980 1981 1982 1983 1984 1985 
Jan. 1-14* 0.08 2.03 -1.51 1.41 1.92 4.07 4.42 2.75 
Jan. 15-31 0.95 4.05 -3.24 2.36 0.78 2.37 2.96 4.83 
Feb. 1.42 3.16 -1.09 3.05 1.73 2.57 2.97 2.91 
March 1-14 4.12 7.55 -1.43 1.19 1.59 3.73 2.68 1.06 
March 15-31 2.23 6.57 -0.60 -1.49 1.50 1.57 3.13 1.57 
Apr. 1-14 1.26 2.05 1.19 -0.12 -0.32 3.01 2.30 0.40 
Apr. 15-30 -0.12 1.12 -1.86 1.48 -0.23 0.27 1.98 0.11 
May 1-14 0.30 -0.99 0.74 -1.17 1.23 0.13 0.90 -1.12 
May 15-31 1.51 -3.74 0.81 2.04 -1.88 -2.32 1.31 -0.07 
June -2.63 -10.57 0.19 2.06 -4.11 -2.37 1.79 0.87 
July -0.56 -8.14 2.40 1.77 -0.08 0.16 1.64 1.51 
Aug. 1-14 -1.44 0.68 3.96 4.51 2.54 1.34 1.08 3.12 
Aug. 15-31 -0.10 -0.22 -0.69 2.88 -0.18 -0.10 0.56 1.37 
Sept. 1-14 1.32 -0.63 -0.38 2.06 -0.65 1.00 -1.19 0.68 
Sept. 15-30 2.13 -5.69 -1.63 0.42 -1.86 1.38 1.04 2.63 
Oct. 1-14 1.65 -4.31 0.03 1.05 1.42 1.70 2.38 3.54 
Oct. 15-31 1.43 -4.23 3.24 3.63 2.07 1.03 2.57 3.06 
Nov. 1-14 1.32 -1.85 -1.60 2.45 -0.37 1.29 3.55 2.55 
Nov. 15-30 7.34 2.05 2.88 2.07 1.74 4.04 5.95 5.43 
Dec. 6.67 0,78 0.80 0.43 1.17 4.76 4.15 5.92 
^In contract months the basis is calculated using the current 
month contract for the first 14 days of the month and the next nearby 
contract month futures price is used for the remainder of the month. 
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Table 5.6. Average Northwest Iowa corn basis relative to the nearby 
corn futures contract ((^/bu), 1978-85 
— Year — 
Month 1978 1979 1980 1981 1982 1983 1984 1985 
Jan. 39 42 71 64 48 33 29 28 
Feb. 39 41 62 66 48 24 34 19 
Mar. 1-14^ 43 40 53 58 42 23 46 17 
Mar. 15-31 53 53 62 69 47 38 38 21 
April 47 55 63 64 45 24 30 23 
May 1-14 43 55 58 46 27 14 29 22 
May 15-31 46 51 56 54 35 19 26 19 
June 38 55 56 43 30 18 23 20 
July 1-14 40 60 56 48 22 32 29 21 
July 15-31 39 50 63 50 15 20 -16 -9 
August 39 60 66 49 26 34 -1 -1 
Sept. 1-14 39 52 70 45 14 40 14 -3 
Sept. 15-30 48 64 74 62 19 37 4 -1 
Oct. 51 63 81 66 21 37 17 6 
Nov. 45 64 76 58 21 36 23 23 
Dec. 1-14 36 58 59 40 12 27 16 
Dec. 15-31 44 73 84 53 26 36 30 
^In contract months the basis is calculated using the current 
month contract for the first 14 days and using the next nearby 
futures contract for the remainder of the month. 
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Table 5.7. Three year moving average Northwest Iowa corn basis 
relative to the nearby corn futures contract (^/bu.), 
1978-85 
— Year — —  
Month 1978 1979 1980 1981 1982 1983 1984 1985 
Jan. 30 31 36 51 59 61 48 37 
Feb. 26 30 34 47 57 59 46 35 
Mar. 1-14* 23 30 35 45 50 51 41 37 
Mar. 15-31 25 36 45 56 62 60 51 41 
April 24 34 43 55 61 57 44 33 
May 1-14 20 32 40 52 53 44 29 24 
May 15-31 20 33 41 51 54 48 36 27 
June 23 31 39 50 51 43 31 24 
July 1-14 25 32 43 52 55 42 34 28 
July 15-31 19 30 42 51 55 43 28 6 
August 26 32 47 55 58 47 36 19 
Sept. 1-14 33 36 46 54 56 43 33 22 
Sept. 15-30 39 45 57 62 67 52 39 20 
Oct. 44 47 56 65 70 56 41 25 
Nov. 31 36 49 61 66 52 38 27 
Dec. 1-14 23 29 42 51 52 37 26 
Dec. 15-31 29 35 52 67 70 54 38 
®In contract months the basis is calculated using the current 
month contract for the first 14 days and using the next nearby 
futures contract for the remainder of the month. 
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is presented in table 5.8. The predicted corn basis overestimated the 
actual average basis by more than $.10/bu. less than 40 percent of the 
time, and the predicted corn basis overestimated the actual basis by more 
the $.30/bu only about 10 percent of the time during 1978-85. The 
predicted basis for corn was not adjusted downward as was the feeder 
cattle basis because of less risk associated with the corn basis. 
Table 5.8. Accuracy of the 3-year moving-average basis predictor for 
Northwest Iowa corn, 1978-85 
— Error range — 
<- 30 -30 to 10 -10 to 10 10 to 30 > 30 
((j/bu) ((t/bu) ((j/bu) ((t/bu) (<t/bu) 
(percent) 
2.2 35.1 24.6 27.6 10.4 
Fed cattle basis 
The Interior Iowa basis for live cattle relative to the nearby live 
cattle futures contract has been less sporadic than has the feeder cattle 
basis. The live cattle basis ranged from $5/cwt in the last half of 
April 1985 to -$5.82/cwt in the last half of June 1982. The basis has 
followed a seasonal pattern with the narrowest (and frequently inverted) 
basis typically occurring in June and July. 
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The expected basis for fed cattle was calculated as the 3-year 
historical moving-average basis for the same time period each of the last 
3 years. The predicted and actual live cattle bases are shown in table 
5.9 and table 5.10, respectively. The 3-year moving-average live cattle 
basis does a good job of following the actual basis, as summarized in 
table 5.11 the predicted basis was within $l/cwt of the actual basis 50 
percent of the time over the 1978 through 1985 period. 
Profit Opportunities 
Prior to attempting to develop and analyze hedging strategies for 
cattle feeders, an initial study was done of the frequency of profit 
opportunities available to hedgers utilizing live fed cattle and feeder 
cattle futures markets. Have recent profit opportunities existed in live 
cattle futures? Has the potential to use feeder cattle futures enhanced 
these opportunities any? 
Hayenga et al. (1984) evaluated the profit opportunities that 
existed in live hog and cattle futures markets under 2 different feeding 
alternatives from the 1970s through 1981. A small part of that study was 
replicated here, with updates through 1985. The first issue addressed 
was the extent of profit opportunities for cattle feeders using live 
cattle futures. If frequent profit opportunities have not existed in 
live cattle futures then any selective hedging strategies should 
obviously concentrate on loss-minimizing strategies. If significant 
losses for cattle feeders endured over the entire 1978-85 period, the 
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Table 5.9. Three year moving-average interior Iowa fed cattle basis 
relative to the nearby live cattle futures contract 
($/cwt), 1978-85 
— Year — 
Month 1978 1979 1980 1981 1982. 1983 1984 1985 
Jan. -0.34 -0.99 0.30 0.67 1.54 0.48 0.30 -0.16 
Feb. 1-14* -0.07 0.07 0.45 0.78 1.02 0.78 0.86 0.61 
Feb. 15-28 1.45 0.78 1.46 1.84 3.21 1.82 1.72 0.77 
March 1.81 1.68 1.75 1.61 1.74 0.90 1.20 1.26 
Apr. 1-14 1.74 1.72 1.39 0.98 1.25 1.42 2.22 2.32 
Apr. 15-30 3.19 2.69 1.42 0.29 1.72 0.87 0.07 -1.53 
May 1.65 2.14 0.81 0.33 0.56 0.24 -0.53 -0.99 
June 1-14 0.93 0.78 0.36 0.51 1.23 0.29 -0.05 -0.53 
June 15-31 0.57 0.70 -1.14 -1.52 -1.13 -2.60 -3.49 -3.29 
July -0.35 0.31 -0.71 -0.61 -0.61 -1.50 -2.02 -2.13 
Aug. 1-14 0.04 0.35 -0.18 -0.31 0.36 0.72 1.07 0.37 
Aug. 15-31 -0.13 1.36 -0.17 -1.21 -1.41 -1.97 -1.84 -2.38 
Sept. 0.11 1.03 0.85 0.47 0.43 -0.56 -0.29 -0.86 
Oct. 1-14 0.17 0.75 0.31 0.36 0.38 0.73 0.81 0.54 
Oct. 15-31 -0.19 0.76 0.56 1.81 3.23 2,81 1.91 0.99 
Nov. 0.91 1.18 1.53 2.40 2.83 2.35 2.21 1,34 
Dec. 1-14 1.04 1.28 0.69 1.04 0.52 0.65 0.84 0.77 
Dec. 15-31 -0.83 1.01 1.90 3.44 1.59 0.43 -0.36 0,46 
*In contract months the basis is calculated using the current 
month contract for the first 14 days and using the next nearby 
futures contract for the remainder of the month. 
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Table 5.10. Average Interior Iowa fed cattle basis relative to 
the nearby live cattle futures contract ($/cwt), 
1978-85 
— Year — 
Month 1978 1979 1980 1981 1982 1983 1984 1985 
Jan. -0.98 2.45 0.54 1.64 -0.73 -0.01 0.27 0.13 
Feb. 1-14® 0.45 0.82 1.06 1.19 0.09 1.29 0.45 0.61 
Feb. 15-28 0.17 3.12 2.25 4.27 -1.05 1.94 1.25 3.31 
March 1.38 2.31 1.15 1.76 -0.21 2.03 1.97 3.56 
Apr. 1-14 0.78 1.50 0.67 1.57 2.02 3.08 1.85 3.76 
Apr. 15-30 -0.94 0.92 0.88 3.37 -1.63 -1.53 -1.43 5.14 
May 0.60 -0.28 0.67 1.28 -1.24 -1.62 -0.12 4.27 
June 1-14 -0.66 1.08 1.11 1.51 -1.75 0.08 0.06 2.37 
June 15-31 -3.23 -1.41 0.09 -2.07 -5.82 -2.59 -1.47 3.15 
July -2.08 0.16 0.08 -2.08 -2.51 -1.47 -2.39 2.38 
Aug. 1-14 -1.01 0.11 -0.03 1.01 0.81 1.02 -1.07 2.24 
Aug. 15-31 0.43 0.12 -4.17 -0.18 -1.55 -3.78 -1.80 3.93 
Sept. 1.24 1.74 -1.58 1.13 -1.22 -0.79 -0.57 3.06 
Oct. 1-14 1.05 0.07 -0.02 1.09 1.13 0.22 0.26 2,70 
Oct. 15-31 -0.19 2.55 3.08 4.08 1.27 0.38 1.32 3.73 
Nov. 1.93 2.93 2.35 3.21 1.49 1.92 0.60 2.09 
Dec. 1-14 2.30 -0.48 1.31 0.74 -0.09 1.87 0.53 1,69 
Dec. 15-31 3.33 3.33 3.65 -2.21 -0.16 1.31 0.23 -1,85 
^In contract months the basis is calculated using the current 
month contract for the first 14 days and using the next nearby 
futures contract for the remainder of the month. 
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Table 5.11. Accuracy of the 3-year moving-average basis predictor for 
Interior Iowa fed steers, 1978-85 
— Error range — 
< 3 
($/cwt) 
-3 to -1 
($/cwt) 
-1 to 1 
($/cwt) 
(percent) 
1 to 3 
($/cwt) 
> 3 
($/cwt) 
6.3 18.8 50.0 20.1 4.9 
loss-minimizing strategy would be to sell the feedlot and the subsequent 
hedging strategy analyses would not be very interesting. 
Table 5.12 shows the percent of trading days offering a profit using 
short hedges on live cattle for a 6-month feeding period. Hedges were 
permitted from the middle of the placement month through the end of the 
month prior to delivery. No deliveries on futures were considered. 
Hedges were allowed in the contract closest to but not prior to the 
delivery month. 
As can be seen in table 5.12 frequent profit opportunities have been 
present in some years,^ For example, calves placed on feed in January 
1984 could have been profitably short hedged in August 1984 live cattle 
futures on 71 percent of the trading days between January 15, 1984 and 
^The profit opportunities were based upon cost data estimated by 
Iowa State University Extension Economists for the typical Iowa cattle 
feeder. Obviously cattle producers that have lower costs than the Iowa 
State estimates would have had more profitable opportunities available. 
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Table 5.12. Percent of trading days offering a profit using 
live cattle futures, 1978-85 (6-month feeding 
period) 
Month — Year placed on feed mmmm 
placed 
on feed 1978 1979 1980 1981 1982 1983 1984 1985 
Jan. 91 91 9 13 96 87 71 1 
Feb. 90 62 4 75 84 2 5 11 
March 97 24 30 37 84 0 0 0 
April 52 0 75 15 28 0 0 0 
May 16 0 78 53 0 0 62 18 
June 34 0 3 32 31 0 63 35 
July 8 9 8 85 22 11 97 
Aug. 79 66 19 66 0 39 97 
Sept. 78 39 8 15 5 74 91 
Oct. 61 69 27 24 21 71 82 
Nov. 100 98 21 4 84 95 58 
Dec. 100 100 43 5 73 96 39 
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July 15, 1984 (while remaining in the cash market for inputs). This is 
contrasted with calves placed on feed in March of 1983, 1984, and 1985 
which could not have been profitably hedged at any time during the 6-
month hedging period. 
Casual observation of table 5.12 suggests that there is some 
seasonality of placement on feed and ability to lock in a profit. It 
appears as though cattle placed on feed in the August through December 
period usually exhibited a higher potential for profitable hedging than 
the remainder of the year. This is consistent with previous hedging-
strategy studies which have found that a seasonal (fall-winter) cattle 
hedging strategy can be more profitable than some other selective 
strategies (Holland, Purcell, and Hague, 1972). It is obvious however, 
that selective hedging is the only way to be able to consistently obtain 
a profitable return if one is hedging live cattle only. Even the most 
discriminating selective hedging techniques would not have allowed the 
producer to lock in profitable short hedges for some lots of cattle. 
Many producers may not have been able to place the cattle on feed 
unless a profitable hedge could be secured in the placement month. If 
the producer is in an extremely risky financial position lenders may 
require a profitable hedge be secured prior to extending credit for 
purchasing feeders. Thus, the profit opportunities in live cattle 
futures during the (last half of the) placement month only is shown in 
table 5.13. This has often been either an "all or nothing" prospect. 
For example, cattle placed on feed in January 1984 could have been 
profitably hedged during all trading days in the last half of the 
Table 5.13. Percent of trading days in the month placed on 
feed offering a profit using live cattle futures, 
1978-85 (6-month feeding period) 
Month 
placed 
on feed 1978 1979 
— Year placed 
1980 1981 
on feed 
1982 1983 1984 1985 
Jan. 100 23 18 91 100 50 100 0 
Feb. 21 21 45 68 32 0 0 52 
March 0 0 60 0 100 0 0 0 
April 0 0 0 57 24 0 0 0 
May 41 0 0 0 0 0 41 5 
June 0 0 0 100 10 0 55 21 
July 0 0 18 95 35 0 95 
Aug. 0 9 0 100 0 27 100 
Sept. 0 0 0 95 0 76 79 
Oct. 43 14 86 100 0 0 100 
Nov. 100 95 89 95 76 90 57 
Dec. 100 100 27 73 0 95 50 
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placement month. However, cattle placed on feed one month later could 
not have been hedged profitably any day during the last half of February 
1984. 
During the 1978-85 period profitable hedging opportunities have 
existed many times. Strategies that could pinpoint or signal when these 
profitable opportunities are present would be useful, and procedures that 
could help determine when to forego a lower profit opportunity for a 
potentially higher profit opportunity would be especially desirable. 
However the question remaining is, could producers have fared better 
through selective hedging over this period or was relying on the cash 
market for selling fed cattle preferred? Table 5.14 shows the percent of 
trading days offering improved returns by hedging in live cattle futures 
as opposed to selling in the cash market (unhedged). The futures market 
usually offered at least some improved prices relative to the cash 
market. 
In addition to evaluating the performance of the fed cattle selling 
opportunities being offered by live cattle futures, an analysis was done 
on the opportunities to secure lower feeder cattle purchase prices than 
the cash market offers. Previous studies have found that one can 
sometimes improve returns to cattle feeding by selectively hedging the 
inputs as well as the fed cattle (Franzmann and Shields, 1981; Leuthold 
and Mokler 1980; Shafer, Griffin, and Johnston, 1978). Table 5.15 shows 
the percent of trading days beginning 3 months prior to purchase that 
offered a lower feeder cattle purchase price by placing a long hedge in 
the feeder cattle futures than relying on the cash market. There have 
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Table 5.14. Percent of trading days offering improved returns 
using live cattle futures, 1978-85 (6-month 
feeding period) 
Month — Year placed on feed 
placed 
on feed 1978 1979 1980 1981 1982 1983 1984 1985 
Jan. 44 55 24 0 54 98 38 90 
Feb. 58 82 27 97 14 53 47 84 
March 67 89 14 31 89 85 81 78 
April 8 18 50 5 77 46 48 29 
May 11 36 38 22 65 11 7 3 
June 13 5 37 16 92 1 12 9 
July 0 63 72 92 41 0 40 
Aug. 1 74 83 80 0 13 75 
Sept. 2 63 76 39 1 0 94 
Oct. 1 76 78 14 0 12 90 
Nov. 2 84 49 8 25 65 86 
Dec. 21 69 47 13 41 77 87 
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Table 5.15. Percent of trading days offering improved returns 
using feeder cattle futures, 1978-85 (beginning 
3 months prior to placement) 
Month — Year placed on feed — 
placed 
on feed 1978 1979 1980 1981 1982 1983 1984 1985 
Jan. 97 80 29 0 22 100 98 70 
Feb. 100 93 54 2 65 98 76 86 
March 100 100 7 2 100 90 79 0 
April 94 73 0 23 98 61 13 2 
May 100 48 13 2 100 10 0 0 
June 72 0 49 25 20 9 2 50 
July 81 29 87 0 54 0 92 3 
Aug. 61 25 95 67 100 17 47 23 
Sept. 100 100 61 78 5 20 2 2 
Oct. 79 73 61 56 43 45 21 86 
Nov. 40 55 0 58 5 66 34 49 
Dec, 100 40 0 0 0 100 97 16 
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been frequent opportunities to improve returns to cattle feeding through 
reduced feeder cattle purchase prices. However, it is apparent that only 
selective hedging would enable one to consistently secure a lower 
purchase price than the cash market by using feeder cattle futures. And 
even the most discerning strategy will not allow one to always secure a 
lower price through long hedges in the feeder cattle market because there 
have been numerous 3-month periods offering few or no improved pricing 
opportunities relative to the cash market. 
Profit opportunities have frequently existed in the fed cattle 
futures markets over the 1978 to 1985 period. More importantly 
opportunities to improve returns using fed cattle futures as compared to 
the cash market have often existed. There have also been frequent 
chances to improve returns by the use of feeder cattle futures. 
Marketing strategies that could help signal when these improved 
opportunities may be present or when to forego taking a profitable market 
position if a better opportunity in the future is expected would be 
beneficial to cattle producers. 
Marketing Strategies 
Cattle producers have available a number of marketing alternatives 
to consider in their overall production and marketing plan. Among the 
decisions facing cattle feeders are whether or not to produce, whether to 
hedge major inputs (corn and feeder cattle) and fed cattle or rely on the 
cash market, and whether to consider using the options markets in the 
risk management strategy. Previous studies have shown that routine 
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forward pricing stratgies typically result in considerably less risk to 
the producer but lead to a lower average return than the cash market. 
Technical analysis strategies have been isolated which both increased the 
average return as well as decreased the variablility of returns for 
cattle feeders. However, as Pluhar, Shafer, and Sporleder (1985) point 
out these technical strategies rarely perform as well beyond the original 
test period. That is, they are highly dependent upon the period of time 
being studied. The use of fundamental information in the hedging 
decision has been found to increase returns to hog producers while only 
limited analysis has been done on using economic information for cattle 
feeder marketing decisions. In addition, numerous profit objective 
hedging strategies have been tested. However, no direct comparisons of 
profit objective and fundamental forecasting signaled strategies have 
been done. 
The strategies to be considered in this study include some standard 
types of strategies: cash marketing, routine hedging, and profit 
objective hedging. In addition, a number of much less widely tested 
marketing strategies were developed including; using price forecasts to 
signal hedges and/or option purchases, profit objective or loss 
minimizing put option purchases, and lock in or do not feed 
alternatives. 
The primary analysis assumes continuous monthly placements of feeder 
cattle and marketings of fed cattle. The results however will be 
presented and analyzed in greater detail on a monthly basis for producers 
who do not have a continuous monthly flow of cattle. The marketing 
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strategies to be compared for cattle sold over the July 1978 to December 
1985 period include: 
1. Cash. The cash strategy serves as a baseline for 
comparison with the other strategies. Feeder cattle will be 
purchased in the cash market at the average Sioux City, Iowa 
cash price in the placement month, corn will be purchased over 
the 6-month feeding period at a constant rate each month at the 
monthly average Northwest Iowa cash price and fed cattle will 
be sold at the average monthly Interior Iowa cash choice steer 
price when market weight is achieved. 
2. Routine hedge. Combinations of routine hedges will be 
placed on corn, feeder cattle, and fed cattle at the monthly 
average futures price including: 
a) LC only. Routine hedge on live (fed) cattle (LC) at 
placement (6-month hedge) with corn and feeder cattle purchased 
in the cash market. 
b) FC-LC placement. Routine hedge on feeder cattle (FC) 2 
months prior to placement and on live cattle at placement; corn 
purchased in the cash market. 
c) FC-LC preplacement. Routine hedge on feeder cattle and fed 
cattle 2 monthls prior to placement on feed; corn purchased in 
the cash market. 
d) C-FC-LC placement. Routine hedge on corn (c) and feeder 
cattle 2 months prior to placement and on live cattle at 
placement on feed. 
e) C-FC-LC preplacement. Routine hedge on corn, feeder 
cattle, and live cattle 2 months prior to placement. 
3. Routine put option. Routinely purchase a nearest to at the 
money put option on fed cattle during the placement month and 
purchase all inputs in the cash market. 
The remaining strategies utilize price forecasts (on at least 1 of 
the 3 commodities) to signal marketings. These strategies (unless 
indicated otherwise) all involve hedging the feeder cattle if the 
forecasted cash feeder cattle price for the placement month is greater 
than the expected net hedgeable price during the 2 months just prior to 
placement. If no. such price signal occurs during this time the feeder 
cattle are purchased in the cash market unhedged. Likewise, corn is 
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hedged over a 6-month horizon. If the forecasted cash corn price is 
greater than the net hedgeable price a hedge is placed. If no corn hedge 
is signaled over the 5-month period prior to the corn purchase month the 
corn is bought in the cash market as used (no hedges are placed in the 
month the corn is purchased). The forecast techniques used for corn and 
feeder cattle were those which generally performed the best as reported 
in chapter 4. For feeder cattle the forecast technique used as a hedging 
signal was the ARIMA process, and for corn the technique used was the 
composite simple average of the ARIMA and econometric price forecasts. 
For the remaining strategies corn and feeder cattle are hedged as 
signaled via the price forecasts and different pricing strategies for the 
fed cattle are investigated. 
In using price forecasts to signal hedge placements the marketing 
decisions should be made with regard to the expected relative accuracy of 
the forecast. One of the most discouraging things to any producer is to 
have placed hedges at price levels which generate returns substantially 
below what the cash market prices would have offered. Any strategy which 
performs in this manner would not be desirable to most hedgers and its 
occurrence may make the producer cease further consideration of hedging 
in the future. Therefore, in order to lessen the chances of this occur­
ring the forecasts were all adjusted by their relative accuracy in order 
to limit the number of hedges (particularly unfavorable ones) signaled by 
the less accurate forecasts. The adjustments made were to add 1 standard 
error of the forecast to the forecasted prices of corn and feeder 
cattle. This results in the more distant (less accurate) forecasts 
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generally signaling fewer hedges Chan the less distant (more accurate) 
forecasts. Thus, the less standard strategies include: 
4. Hedge C-FC if LFP < FORE-SEF. Corn (C) and feeder cattle 
(FC) are selectively hedged if the net localized futures price 
is less than the forecasted cash price (FORE) less a standard 
error of the forecast. All fed cattle are sold on a cash basis 
and any corn or feeder cattle not hedged are purchased in the 
cash market. Unless otherwise indicated all the remaining 
strategies include this same hedging strategy on corn and 
feeder cattle. 
5. Hedge if LFP > BE? + PM. Fed cattle are hedged if the net 
localized fed cattle futures price (LFP) is greater than the 
expected breakeven price (BEP) plus a profit margin (PM). The 
expected breakeven price is initially estimated (2 months prior 
to placement) using the forecasted prices for feeder cattle 
(for the placement month) and for corn (over the feeding 
period); the remaining costs are assumed to be the same as they 
were for the most recently marketed lot of cattle. The costs 
of production are revised in the placement month, once the 
feeder cattle purchase price is known, and the corn price used 
is the simple average of hedged corn and forecasted corn prices 
for yet unhedged corn. Again, the remaining costs are assumed 
to be the same as for the most recently marketed lot of cattle. 
The profit margin levels tested are $0/hd, $22/hd, $44/hd, and 
$66/hd (or $0/cwt, $2/cwt, $4/cwt, and $6/cwt respectively). 
Any cattle not hedged are sold in the cash market unhedged. 
6. Purchase a put option if LSP > BEP + PM. An at the money 
put option on fed cattle is purchased if the net localized 
strike price (LSP) is greater than the expected breakeven price 
by some profit margin. Costs of production are estimated as in 
strategy 4. Premiums were calculated using the option pricing 
model discussed in chapter 3 from 1978 through 1984 and actual 
premiums from the Chicago Mercantile Exchange were used in 
1985. Profit margins tested are $-22/hd, $0/hd, $22/hd, 
$44/hd, and $66/hd. Options were either excercised (if they 
had intrinsic value) or left to expire in the marketing tuonth. 
Any cattle not "protected" with an option are sold on a cash 
basis. 
7. Hedge if LFP > FORE + SEF. This strategy places a hedge on 
fed cattle if the net localized fed cattle price is greater 
than the forecasted cash price (FORE) plus 1 standard error of 
the forecast (SEF). Seven different forecast techniques are 
tested as hedge signals (ARIMA, expert, econometric, and 
composites of these, COMl, COM2, COM3, and COM4 — see "chapter 
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4 for details of these). Again, all unhedged cattle are sold 
in the cash market unhedged. 
8. Hedge if LFP > EXP. A fed cattle hedge is placed if the 
net localized futures price is greater than the expert 
forecasts (EXP) without the SEF adjustment. Any unhedged 
cattle are sold in the cash market. 
9. Purchase a put option if LSP > EXP + SEF. A live cattle 
nearest to at the money put option is purchased if the net 
localized strike price is greater than the expert forecast plus 
1 standard error of the forecast. Any cattle not covered by an 
option are sold on a cash basis. 
10. Purchase a put if LSP > EXP. This strategy is the same as 
strategy 8 except no adjustment for the SEF is made. 
11. Scale up hedge 50-30-20. A live cattle hedge is placed on 
50 percent of the expected production if the expert forecast is 
less than the localized futures price. An additional 30 
percent is hedged if the expert forecasted price is less than 
the localized futures price by one-half standard error of the 
forecast. The final 20 percent is hedged if the expert 
forecast plus 1 standard error of the forecast is less than the 
localized futures price. Any unhedged cattle are sold in the 
cash market. 
12. Scale up hedge 20-30-50. This strategy is the same as 
strategy 10 except the percentages are reversed. Twenty 
percent of the cattle are hedged if LFP > EXP, 30 percent are 
hedged if LFP > EXP +0.5 SEF, and 50 percent are hedged if LFP 
> EXP + SEF. Any unhedged cattle are sold in the cash market. 
13. Cover variable costs or do not feed. An at the money put 
option is purchased during the placement month only if expected 
total costs of production less fixed costs for lot, shelter, 
and feed bunks can be covered. Corn and feeder cattle are 
purchased on a cash basis. If an at the money put will not 
cover these expected costs the lot is left empty for that 
month. This strategy is also tested beginning 2 months prior 
to placement and the search is allowed to continue through the 
placement month. Forecasted corn and feeder cattle prices are 
used in the cost of production estimates in a similar manner to 
those used in strategies 5 and 6. 
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Performance of Alternative Marketing Strategies 
Performance criteria 
The marketing strategies tested are analyzed using a number of 
criteria. The standard mean variance analysis is performed. Any 
strategy with a higher mean return without having a larger variance of 
returns or any strategy having a smaller variance without having a 
smaller mean is unambiguously preferred. The intuitive appeal of mean-
variance analysis is one of its major strengths. Under mean variance 
criteria producers are assumed to prefer a strategy yielding an increase 
in profitability (decrease in risk) without an increase in risk (decrease 
in profitability). Thus, mean variance analysis may result in some 
ambiguity in ranking strategies if they are very similar in means and 
variances of returns. 
An additional criterion to analyze the strategies is semi-variance. 
Semi-variance is the variance of returns only below a target value 
(Markowitz, 1959). If risk is perceived only as variability below a 
target value, then semi-variance is a more appropriate measure of risk 
than the variance of all returns.^ Producers who cannot afford large 
^The semi-variance approach assigns different weights to 
variability above and below a target in order to penalize strategies with 
revenue more dispersed in an unfavorable direction. The 
mean-semi-variance test is similar to mean-variance analysis in that the 
strategies with lower semi-variance and higher means are preferred to 
those with higher semi-variance and lower means. Markowitz (1959) 
defines semi-variance as: 
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losses, though do not mind variability of profits, should consider the 
probability of losses occuring from implementing a given marketing 
strategy together with the typical volatility of the losses (semi-
variance). Thus, semi-variance is reported together with the mean 
variance analysis because the different performance measures deserve 
different emphasis by producers with dis-similar risk management 
situations. 
Results of strategies 
The results of the alternative marketing strategies for cattle sold 
monthly from July 1978 through December 1985 are shown in table 5.16 (a 
more detailed monthly and yearly analysis of the strategies is presented 
later). The typical Iowa cattle feeder relying on the cash market would 
have realized an average return of $9.08/hd with a standard deviation of 
returns of $68.75/hd. The square root of the semi-variance (semi-
n [(r.-E.) ]^ (r.-E.) for (r.-E.) < 0 
SE = E — where (r.-E^)" = { ^ ^ ^ ^ 
i=l n 0 otherwise 
where SE = semi-variance of returns, 
r = actual past returns on the portfolio, 
E = the expected value of returns - or the chosen target 
value, 
n = number of portfolios being considered 
In this study, r is the returns generated by the strategy being 
considered, E is set equal to zero implying that only variability in 
returns that are losses will penalize the strategy being considered. 
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Table 5.16. Performance of alternative corn, feeder cattle, and fed 
cattle marketing strategies, 90 feeding periods, July 1978 
through 1985. 
Lots 
Semi- incur- Range of returns Percent of 
Mean Std. std. ring ——————— time forward 
return dev. dev. losses low high priced 
Strategy ($/hd) ($/hd) ($/hd) (%) (§/hd) ($/hd) G - FC - LC 
1. Cash 9.08 68.75 31.56 49 -129 .83 216 .24 0 - 0 - 0 
2. Routine 
hedge 
a) LC only -0.91 29.39** 18.78** 48 
-77 .71 59 .90 0 - 0 -100 
placement 
b) FC - LC -0.05 49.65** 38.93 44 -135 .83 80 .36 0 -100 -100 
placement 
c) FC - LC -6.04* 39.22** 25.66* 54 -127 .02 95 .22 0 -100 -100 
preplacement 
d) C-FC-LC -11.61**33.73** 25.14* 66 -132 .34 70 .54 100 -100 -100 
placement 
e) C-FC-LC -5.18* 47.87** 36.17 51 -136 .31 72 .29 100 -100 -100 
preplacement 
3. Routine -13.52** 58.63 31.56 67 -136 .08 170 .11 0 - 0 -100 
put option 
4. Hedge 12.24 71.94 32.28 48 -129 .29 216 .26 37 - 22 - 0 
C-FC if: 
LFP < FORE - SEF 
5. Hedge if: 
a) LFP > SEP 3.47 46.62** 32.52 42 -109. ,26 113, ,34 37 - 22 - 96 
b) LFP > BEP 10.01 44.87** 28.86 33 -100. ,69 113. ,34 37 - 22 - 87 
+ $2/cwt 
c) LFP > BEP 14.84 48.41** 27.23 36 -103. ,83 113. ,34 37 - 22 - 70 
+ $4/cwt 
d) LFP > BEP 14.75 54.68** 32.09 39 -129. 29 107. 38 37 - 22 - 53 
+ $6/cwt 
6. Purchase Put if: 
a) LSP > BEP -2.96 59.41 28.87 58 -127. 72 178. 66 37 - 22 - 88 
- $2/cwt 
b) LSP > BEP 4.20 58.36 29.87 49 -112. 91 185. 85 37 - 22 - 73 
c) LSP > BEP 8.53 60.67 31.68 48 -129. 29 181. 97 37 - 22 - 49 
+ $2/cwt 
d) LSP > BEP 11.01 63.22 31.06 48 -129. 29 193. 76 37 - 22 - 33 
+ $4/cwt 
Table 5.16. (continued) 
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Strategy 
Lots 
Serai- incur- Range of returns Percent of 
Mean Std. std. ring time forward 
return dev. dev. losses low high priced 
($/hd) ($/hd) ($/hd) {%) ($/hd) ($/hd) C - FC - LC 
e) LSP > BE? 12.00 68.84 32.67 
+ $6/cwt 
47 -129.29 203.01 37 - 22 - 19 
7. Hedge if: 
a) LFP > 9.85 59.00 30.81 43 -129 .29 148.87 37 - 22 - 31 
EXP + SEP 
b) LFP > 12.27 58.09 31.78 41 -129 .29 154.62 37 - 22 - 46 
ARIMA + SEP 
c) LFP > 4.28 57.01* 31.61 47 -129 .29 148.87 37 - 22 - 39 
ECON + SEF 
d) LFP > 4.38 59.18 31.59 49 -129 .29 148.87 37 - 22 - 34 
COMl + SEF 
e) LFP > 2.66 58.29 32.12 49 -129 .29 148.87 37 - 22 - 33 
COM2 + SEF 
f) LFP > 9.82 62.65 32.60 44 -129 .29 170.85 37 - 22 - 37 
COM3 + SEF 
g) LFP > 7.50 55.66* 31.54 42 -129 .29 152.93 37 - 22 - 42 
COM4 + SEF 
8. Hedge if: 
LFP > EXP 10.05 47.52** 28.97 38 -129 .29 105.06 37 - 22 - 66 
9. Purchase Put if: 
LSP > 14.79 71.04 33.52 44 -129 .29 206.29 37 - 22 - 13 
EXP + SEF 
10. Purchase Put if: 
LSP > EXP 3.19 67.08 36.14 52 -134 .56 18^.46 37 - 22 - 36 
11. Scale up hedge 
50-30-20 10.67 52.04* 29.13 44 -129, .29 126.72 37 - 22 - 66 
12. Scale up hedge 
20-30-50 10.61 56.93* 29.29 44 -129, .29 139.83 37 - 22 - 66 
13. Cover variable 
cost or do not feed 
a) placement: 3.98 35.84** 12.75** 66 -43. ,84 96.15 0 - 0 - 30 
b) pre- -11.57* 50.13* 28.28 72 -107, .60 148.21 0 - 0 - 44 
placement 
^Indicates significantly different from the cash strategy at the 
.10 level. 
**Indicates significantly different from the cash strategy at the 
.05 level. 
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standard deviation) for the cash marketer was $31.56/hd and 49 percent of 
the lots sold were marketed at a net loss. 
As with most previous studies, the routine hedges all yielded a 
lower variability of returns as well as lower mean returns than the cash 
strategy. Routinely hedging the live cattle only at placement resulted 
in the lowest variance and semi-variance of all the strategies tested 
(with the exception of the do not feed alternative strategy). However, 
it also generated an average loss of $.91/hd over the entire period. As 
the feeder cattle and fed cattle were routinely hedged the variability of 
returns increased implying that routine hedging in feeder cattle and fed 
cattle were more risky than hedging only live cattle and staying in the 
cash market for the feeder cattle. This is not a surprising result 
because of the substantial basis risk present in feeder cattle. 
The routine put option purchase on live cattle yielded the lowest 
mean return of all of the strategies, and the variance was not 
significantly lower than the cash market. This is consistent with 
Hudson, Hauser, and Fortenbery (1985) who found that the routine options 
strategy resulted in a higher variance and lower mean return than the 
cash market. 
Hedging corn and feeder cattle as signaled via the price forecasts 
and selling fed cattle in the cash market (strategy 4) increased the 
average return by more than $3/hd but also slightly increased the 
variance as compared to the cash market. Hedging corn as signaled by the 
price forecasts resulted in reducing the average corn price paid by the 
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cattle feeder over the 90 feeding periods by an average of $.04/bu (from 
$2.46/bu to $2.42/bu) which was significantly lower at the .05 level. 
Likewise the average feeder cattle purchase price was reduced from an 
average of $68.12/cwt to $67.80/cwt (which was not significantly lower 
statistically but economically results in more than a $2/hd increase in 
average returns). It is useful to refer back to this strategy in 
evaluating strategies 5 through 12 becasue these strategies all have the 
same feeder cattle and corn purchasing signals; only the fed cattle 
selling signal changes in strategies 4 through 12. 
The profit margin hedging signals all resulted in a significantly 
lower standard deviation than the cash strategy and average returns at 
least as large as the cash return (with the exception of hedging at 
breakeven prices). As the profit margin increased from $2/cwt to $4/cwt 
the mean return increased by more than $4/cwt while the variance also 
increased some. As profit targets beyond $4/cwt were used the mean 
return declined, the variance increased, and the percent of the lots sold 
at a loss increased. The percent of fed cattle hedges placed declined 
significantly in going from the $4/cwt to $6/cwt profit thresholds with 
70 and 53 percent of the lots hedged under the respective scenarios. The 
$4/cwt profit margin hedging strategy resulted in the highest average 
return ($14.84/hd) of all the strategies. The $2/cwt profit margin hedge 
yielded the lowest percent of losses (33 percent) of any of the 
continuous feeding strategies. 
The profit margin signaled options strategies did not result in 
significantly different results from the cash market. The option's 
151 
returns were lower than the cash returns up to the $2/cwt profit margin 
level after which the returns were somewhat higher than the cash market. 
The variability of returns was higher and the average returns lower for 
the options strategies than the respective profit target signaled hedging 
strategies. 
The live cattle hedges signaled via the various price forecasts 
(strategies 7 and 8) all resulted in lower variances than the cash 
market. The expert, ARIMA, and COM3 (simple average of the expert and 
ARIMA) forecasts all resulted in slightly higher mean returns than the 
cash strategy and somewhat lower variability. The remaining forecast 
signaled hedges resulted in lower average returns than the cash market. 
It is useful to recall that strategy 4, which differed from these in that 
the fed cattle were marketed on a cash basis (the corn and feeder cattle 
were both purchased in the same manner as for these strategies) had a 
higher mean return than all of the forecast signaled hedges except for 
the ARIMA. However, the variance of strategy 4 was significantly higher. 
Thus, the feeder cattle and corn hedges led to an increased average 
return and the forecast signaled fed cattle hedges reduced the variance 
of returns without seriously reducing the mean return. 
The expert forecast signaled put option purchases yielded some 
surprising results. The standard error adjusted expert forecast signaled 
hedge produced the second highest return of all of the strategies 
considered. However, it also had the second largest variance. Only 13 
percent of the fed cattle were marketed with the purchase of the put 
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option; however, over 90 percent of these options were exercised implying 
that they were yielding higher prices than the cash market. 
The scale up live cattle hedging strategies, though reversed in 
percentage scales, produced nearly the same results. Both had mean 
returns about $1.50/hd above the cash marketing and significantly lower 
variances with 66 percent of the lots at least partially covered by a 
live cattle hedge. 
The purchase of a fed cattle option or do not feed strategies 
resulted in frequent empty lots. The placement month put option 
purchased to cover variable costs resulted in placing cattle on feed only 
30 percent of the months. The lot was left empty the remainder of the 
time. This strategy yielded the lowest semi-variance of any of the 
strategies and resulted in 18 of the lots being sold for a loss (though 
covering variable costs) which is 66 percent of the 27 lots fed under 
this strategy. The preplacement option purchase to cover variable costs 
or do not feed resulted in a much lower average return with only 44 
percent of the months having cattle marketed. The preplacement strategy 
performed worse than the placement month only strategy primarily because 
expected costs of production in the 1978 to 1979 period signaled option 
purchases (that were purchased prior to the placement month) at strike 
prices that ended up generating large losses. The rapidly increasing 
feeder cattle prices during this time (from $63/cwt in July of 1978 to 
$90/cwt in April of 1979) were significantly under-forecasted which 
resulted in lower expected costs of production 2 months prior to 
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placement and this signaled some poorly advised option purchases which 
added to the losses suffered by producers. 
The means and standard deviations of returns over individual years 
are shown in table 5.17. As expected the strategies yielded quite 
different results over different years. In 1978 and 1979 only the expert 
signaled put option purchase and the hedge at BEP + $6/cwt strategies had 
average returns as high as the cash strategy. However, 1979 was an 
extremely volatile year for cattle feeding profits and most of the profit 
target and forecast signaled hedgers were able to reduce the standard 
deviation of returns significantly. The forecast signaled hedges 
generally performed worse than the cash market during the 1978 and 1979 
period; however, they performed better than the cash market on average 
over the 1980s. The forecasts frequently signaled fed cattle hedges in 
1978 and 1979 at prices much lower than the cash price ended up being. 
The forecasts generally under-forecasted prices during this period when 
live cattle prices went from $52/cwt in June 1978 to $75/cwt by April 
1979.^ Most hedges placed during this period resulted in lower prices 
than the cash market. 
The scale up strategies also generally performed better than the 
cash market over the 1980 to 1985 period but, as with most of the other 
strategies, resulted in lower returns in 1978 and 1979. Interestingly, 
^Large cow herd liquidations occurred during 1976, 1977, and 1978. 
The January 1 cow inventory declined by nearly 13 % from January 1976 to 
January 1979. These large liquidations were not expected and forecasters 
did not anticipate these herd reductions until after the fact. This 
resulted in forecasted prices below actual prices. 
Table 5.17. Yearly mean-variance analysis of alternative marketing 
marketing strategies, July 1978 through 1985 
— Year cattle are sold — 
Strategy 1978 1979 1980 1981 1982 
— $/hd — 
1. Cash 49.55 51.22 -16.68 -46.00 48.36 
(42.98) (34.81) (38.42) (35.35) (65.00) 
2. Routine 
hedge 
a) LC only -7.20 -10.37 0.20 11.13 30.06 
placement (18.34) (34.81) (31.56) (24.35) (25.56) 
b) FC - LC 44.14 22.36 -33.68 -11.81 26.36 
placement (31.93) (59.45) (73.18) (39.08) (33.22) 
c) FC - LC -34.02 -19.37 -13.90 -11.95 42.85 
preplacement (21.29) (44.73) (32.95) (28.85) (40.63) 
d) C-FC-LC 40.96 23.00 -38.58 -24.45 4.51 
placement (36.20) (61.93) (64.06) (42.90) (32.34) 
e) C-FC-LC -24.75 -18.73 -18.58 -24.58 20.99 
preplacement (27.19) (45.51) (27.97) (22.82) (39.19) 
3. Routine 6.27 12.83 -40.05 -38.42 19.44 
put option (50.41) (99.67) (30.06) (26.08) (54.82) 
4. Hedge C-FC if: 49.55 56.82 -21.11 -37.84 48.81 
LFP < FORE - BEF (43.00) (116.17) (37.30) (34.71) (70.89) 
5. Hedge if: 
a) LFP > BEP -33.91 -32.94 14.30 15.97 41.60 
(46.73) (52.94) (50.44) (53.99) (54.17) 
b) LFP > BEF + $2/cwt -12.04 -22.05 20.20 21.35 38.91 
(51.35) (52.55) (53.69) (54.29) (47.64) 
c) LFP > BEP + $4/cwt 12.14 -8.66 20.46 20.04 46.18 
(50.14) (60.03) (51.75) (49.83) (54.54) 
d) LFP > BEP +$6/cwt 34.63 6.78 17.54 -0.04 34.75 
(48.76) (66.58) (58.94) (55.86) (55.56) 
6. Purchase Put if: 
a) LSP > BEP - $2/cwt 12.51 17.89 -31.49 -30.93 25.85 
(51.51) (110.82) (39.04) (40.66) (61.81) 
b) LSP > BEP 15.29 23.26 -22.37 -27.43 34.90 
.(42.68) (115.85) (32.93) (41.02) (52.16) 
c) LSP > BEP + $2/cwt 20.62 35.09 -5.74 -33.05 41.51 
(38.85) (103.56) (45.04) (34.95) (59.37) 
— Year cattle are sold --
1983 1984 1985 
2.70 
(53.75) 
-21.42 
(29.06) 
-19.70 
(39.14) 
-19.37 
(37.22) 
-12.82 
(32.18) 
-12.50 
(27.04) 
-28.98 
(46.62) 
14.65 
(52.08) 
-6 .00  
(26.74) 
0 .22  
(25.93) 
10.45 
(38.85) 
13.57 
(47.65) 
-4.27 
(42.38) 
5.39 
(41.53) 
9.09 
(45.22) 
$/hd — 
35.23 -31.49 
(43.01) (58.47) 
5.64 6.26 
(23.05) (14.39) 
-1.53 -4.41 
(39.25) (26.21) 
-7.71 -6.09 
(33.67) (23.32) 
-0.75 -10.71 
(36.28) (27.62) 
-6.94 -14.60 
(32.03) (23.90) 
1.72 -40.13 
(42.09) (57.59) 
39.95 -34.25 
(49.53) (56.66) 
7.20 2.88 
(17.91) (12.45) 
14.64 7.83 
(22.95) (18.73) 
22.04 -5.26 
(30.63) (37.03) 
34.00 -13.27 
(40.28) (53.62) 
16.87 -22.34 
(42.52) (19.36) 
19.42 -9.30 
(41.36) (23.96) 
22.39 -15.55 
(42.47) (52.55) 
Table 5.17. (continued) 
— Year cattle are sold — 
Strategy 1978 1979 1980 1981 1982 
— $/hd — 
d) LSP > BEP + $4/cwt 35.70 42.29 -5.38 -34.84 40.21 
(32.90) (105.01) (43.66) (31.01) (61.56) 
e) LSP > BEP + $6/cwt 56.95 56.54 -21.11 -37.84 -45.49 
(54.82) (101.78) (37.30) (34. "D (67.53) 
7. Hedge if: 
a) LFP > EXP + SEF 30.59 28.10 3.59 -37.84 42.81 
(50.96) (65.15) (34.57) (34.71) (63.74) 
b) LFP > ARIMA + SEF 21.33 35.96 -8.05 -1.65 37.42 
(52.25) (80.42) (38.24) (22.24) (61.66) 
c) LFP > ECON + SEF 25.84 -24.57 -3.43 -18.27 45.73 
(49.27) (58.67) (31.66) (38.27) (69.01) 
d) LFP > COMl + SEF 27.34 -10.34 6.34 -37.84 42.04 
(48.90) (60.66) (50.22) (34.71) (65.28) 
e) LFP > COM2 + SEF 22.55 -0.85 -19.77 -31.02 40.35 
(47.17) (64.33) (34.84) (39.72) (63.92) 
f) LFP > COM3 + SEF 26.31 33.35 -11.62 -21.39 38.46 
(51.02) (77.24) (53.75) (48.02) (63.58) 
g) LFP > COM4 + SEF 22.55 -5.32 -14.07 4.97 41.39 
(47.16) (65.04) (35.25) (27.15) (65.13) 
8. Hedge if: -5.86 3.66 16.30 -8.49 30.35 
LFP > EXP (28.34) (55.88) (38.07) (38.70) (55.74) 
9. Purchase Put if: 48.17 67.36 -10.37 -37.84 48.81 
LSP > EXP + SEF (42.66) (109.57) (38.52) (34.71) (70.89) 
10. Purchase Put if: 10.70 17.66 -24.20 -34.35 43.95 
LSP > EXP (47.25) (115.52) (34.08) (35.45) (64.99) 
11. Scale up hedge 18.05 24.50 2.54 -23.'6 38,38 
50-30-20 (36.11) (70.91) (31.38) (29.74) (60.22) 
12. Scale up hedge 28.99 31.83 -1.28 -31.97 42.12 
20-30-50 (42.90) (74.02) (30.64) (31.06) (63.15) 
13. Cover variable 
costs or do not feed 
a) placement 72.12 -8.78 -18.80 49.82 
(0.00) (0.00) (13.76) (8.41) (37.86) 
b) preplaceraent -37.48 11.89 -20.79 -38.62 15.75 
(0.00) (102.27) (13.59) (47.26) (52.17) 
— Year cattle are sold — 
1983 1984 1985 
— $/hd — 
14.49 
(50.26) 
13.62 
(50.60) 
13.43 
(45.52) 
39.10 
(46.48) 
-25.46 
(51.40) 
-34.25 
(56.66) 
14.42 
(53.90) 
19.87 
(58.12) 
14.42 
(53.90) 
13.67 
(52.18) 
16.47 
(57.16) 
16.43 
(57.14) 
16.13 
(56,59) 
3.97 
(46.29) 
14.65 
(52.08) 
11.05 
(49.42) 
9.26 
(46.35) 
12.40 
(49.69) 
41.77 
(50.99) 
36.71 
(47.14) 
37.82 
(47.98) 
40.15 
(50.48) 
38.37 
(48.79) 
40.15 
(50.48) 
36.71 
(47.14) 
32.86 
(39.35) 
39.95 
(49.53) 
38.73 
(48.45) 
36.77 
(43.63) 
39.48 
(47.51) 
-34.25 
(56.66) 
-38.89 
(51.54) 
-32.54 
(53.28) 
-34.85 
(55.88) 
-34.85 
(55.88) 
-34.86 
(55.88) 
-34.85 
(55.88) 
-0.35 
(57.09) 
-34.25 
(56.66) 
-34.25 
(56.66) 
-17.30 
(52.45) 
-27.47 
(53.93) 
(0 .00)  
( 0 . 00 )  
14.77 
(30.57) 
2.97 
(35.21) 
-15.21 
( 1 8 . 2 2 )  
-20.87 
(17.17) 
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in 1981 the cash strategy had the lowest average return of all the 
strategies tested. The exact reasons for this are not outwardly obvious. 
While the cash feeder cattle price declined by $ll/cwt from January 1981 
through December 1981 and cash corn prices decreased by about $.50/bu, 
the cash fed cattle price went from the low $60/cwt range in January 1981 
to near $70/cwt in June and back down to under $60/cwt by December. The 
fed cattle hedges (option purchases) signaled were frequently near the 
$70/cwt level for hedges placed in July and August of 1980 for cattle 
sold in the first half of 1981. This resulted in most of the hedging and 
options strategies outperforming the cash strategy, typically with both 
higher means and lower variances than the cash strategy during 1981. It 
is evident that the best marketing strategies are not totally invariant 
to the time period being considered. 
Many cattle feeders do not market cattle every month. Thus, in 
order to evaluate these strategies more comprehensively they were 
analyzed on a monthly basis over the July 1978 through 1985 period. 
Table 5.18 summarizes the means and standard errors of the various 
marketing strategies on a monthly basis. Cattle sold (using any of the 
strategies) during the September through December period were frequently 
sold at a loss. The typical seasonal lows of the fed cattle prices in 
the later part of the year is the main cause of this. Bacause the fed 
cattle futures market typically relects these price expectations only 
modest improvements were able to be made using the futures market. The 
futures and options strategies frequently resulted in lower returns than 
the cash market over the October through December marketing period. 
Table 5.18. Monthly mean variance analysis of alternative marketing 
strategies, July 1978 through 1985 
Strategy 
1. Cash 
2. Routine hedge 
a) LC only 
placement 
b) FC - LC 
placement 
c) FC - LC 
preplacement 
d) C - FC - LC 
placement 
e) C - FC - LC 
preplacement 
3. Routine put 
option 
4. Hedge C - FC if; 
LFP < FORE - SEF 
5. Hedge if; 
a) LFP > BE? 
b) LFP > SEP + $2/cwt 
c) LFP > BEP + $4/cwt 
d) LFP > BEP +$6/cwt 
6. Put if: 
a) LSP > BEP - $2/cwt 
b) LSP > BEP 
c) LSP > BEP + $2/cwt 
d) LSP > BEP + $4/cwt 
e) LSP > BEP + $6/cwt 
— Month cattle are sold — 
Jan. Feb. March April May June 
— ($/hd) — 
7.26 23.05 24.90 50.69 47.87 30.00 
(50.40) (65.75) (96.28)(105.91) (95.22) (76.51) 
-1.20 
(34.53) 
-14.44 
(55.50) 
-12 .16  
(48.04) 
-22.36 
(57.10) 
-20.08 
(41.35) 
-1.05 
(27.98) 
-4.46 
(40.29) 
3.30 
(47.93) 
-12.69 
(37.36) 
-4.90 
(40.80) 
2.14 
(24.77) 
13.60 
(29.55) 
-2 .82  
(41.10) 
5.17 
(27.01) 
-11.25 
(35.86) 
19.42 
(19.15) 
23.83 
(24.96) 
15.60 
(30.18) 
15.10 
(19.39) 
6.87 
(24.44) 
37.24 
(15.69) 
38.66 
(32.93) 
23.59 
(24.30) 
26.95 
(31.89) 
11 .88  
(24.53) 
27.22 
(17.32) 
19.81 
(36.73) 
23.45 
(29.92) 
12.51 
(40.95) 
16.15 
(29.67) 
-13.54 
(43.34) 
7.68 
(74.72) 
-12.93 
(50.74) 
28.49 
(63.34) 
9.97 
(66.57) 
37.32 
(91.94) 
34.06 
(74.86) 
61.74 
(95.09) 
38.14 
(64.29) 
50.39 
(95.90) 
17.36 
(53.29) 
43.93 
(88.36) 
-6.98 
(68.87) 
-9.56 
(64.17) 
0.51 
(68.30) 
-2 .81  
(57.04) 
8.25 
(43.08) 
19.20 
(42.72) 
34.89 
(40.26) 
41.82 
(36.24) 
4.62 
(32.40) 
17.79 
(28.19) 
31.13 
(27.41) 
23.58 
(67.16) 
21.98 
(31.93) 
33.17 
(32.97) 
37.54 
(39.79) 
52.82 
(41.30) 
30.31 
(21.91) 
34.52 
(19.81) 
43.48 
(23.77) 
58.82 
(36.39) 
41.16 
(36.31) 
40.39 
(28.51) 
46.21 
(27.66) 
56.94 
(32.85) 
-9.82 
(70.25) 
-12.72 
(69.73) 
. -6.51 
(67.68) 
-0.79 
(66.69) 
4.56 
(70.01) 
1.89 
(51.87) 
2 1 . 0 2  
(56.39) 
29.65 
(44.65) 
35.16 
(49.06) 
28.49 
(63.34) 
25.22 
(69.55) 
39.04 
(55.99) 
38.10 
(76,32) 
36.56 
(82.70) 
32.05 
(85.00) 
46.84 
(72.74) 
49.52 
(72.12) 
71.94 
(64.01) 
67.60 
(82.74) 
59.84 
(91.57) 
33.65 
(68.04) 
36.75 
(74.30) 
43.03 
(73.00) 
48.83 
(69.30) 
44.86 
( 8 6 . 1 1 )  
34.45 
( 6 1 . 6 6 )  
36.93 
(67.50) 
39.62 
(63.36) 
30.70 
(77.22) 
36.72 
(77.86) 
160 
— Month cattle are sold — 
July Aug. Sep. Oct. Nov. Dec. 
— ($/hd) — 
17.39 -10.90 -17.49 -21.51 -15.75 -10.39 
(69.79) (63.58) (51.32) (45.01) (37.87) (36.21) 
18.46 0.41 -14.74 -17.28 -16.84 -16.46 
(16.41) (16.08) (19.78) (14.10) (27.34) (45.41) 
18.96 -2.98 -2.87 -18.06 -34.70 -40.44 
(28.68) (29.77) (54.22) (66.14) (67.47) (57.79) 
15.00 0.05 -18.53 -33.14 -39.71 -34.46 
(27.26) (23.73) (21.66) (13.28) (27.27) (54.44) 
14.03 6.53 -3.86 -18.41 -34.13 -49.59 
(36.88) (38.81) (56.92) (62.78) (59.60) (48.75) 
7.64 -3.82 -18.92 -33.48 -39.15 -45.99 
(21.55) (17.02) (19.08) (9.85) (20.95) (47.64) 
-14.51 -21.51 -59.61 -51.32 -34.79 -44.42 
(65.38) (30.50) (47.02) (24.82) (50.58) (45.63) 
22.02 -3.87 -15.70 -26.51 -23.14 -15.94 
(70.77) (68.64) (49.43) (34.31) (36.81) (46.11) 
21.00 3.71 -13.94 
(55.99) (43.40) (52.19) 
27.45 11.75 -3.21 
(56.26) (36.74) (50.19) 
38.34 19.65 -15.41 
(53.51) (39.58) (60.71) 
44.09 2.71 -21.38 
(48.29) (68.96) (48.40) 
-29.00 -19.46 -10.13 
(45.36) (44.78) (39.47) 
-24.61 -18.70 1.38 
(42.47) (46.86) (35.98) 
-23.55 -20.27 -1.29 
(29.69) (33.85) (53.30) 
-33.42 -18.76 -9.31 
(21.79) (32.99) (47.05) 
10.25 -21.00 -32.99 
(46.60) (46.27) (35.03) 
11.78 -13.53 -17.31 
(42.10) (43.43) (39.86) 
13.01 -16.26 -15.00 
(44.48) (59.52) (47.14) 
28.27 -11.98 -20.85 
(41.40) (63.07) (41.36) 
28.57 9.47 -18.10 
(76.66) (71.11) (45.26) 
-46.24 -35.01 -24.66 
(40.77) (41.05) (43.70) 
-30.39 -27.33 -25.16 
(34.95) (43.79) (42.72) 
-30.69 -23.14 -20.52 
(25.72) (36.81) (43.95) 
-26.51 -23.14 -12.52 
(34.31) (36.81) (44.98) 
-26.51 -23.14 -15.94 
(34.31) (36.81) (46.11) 
Table 5.18. (continued) 
Strategy 
— Month cattle are sold — 
Jan. Feb. March April May June 
— ($/hd) — 
7. Hedge if: 
a) LFP > EXP + SEF 11.21 24.64 20.87 32.00 47.21 47.93 
(50.63) (57.30) (73.45) (51.25) (66.61) (73.08) 
b) LFP > ARIMA + SEF 4.60 37.46 41.05 32.39 50.66 49.12 
(53.10) (30.42) (50.04) (48.95) (75.80) (82.27) 
c) LFP > ECON + SEF 17.25 38.37 9.80 20.96 36.26 28.30 
(29.68) (26.82) (73.96) (55.29) (80.32) (69.92) 
d) LFP > COMl + SEF 8.08 23.49 11.12 42.70 33.62 32.03 
(41.56) (60.19) (73.29) (63.39) (73.86) (72.63) 
e) LFP > COM2 + SEF -4.86 13.79 11.64 32.82 33.67 41.68 
(57.78) (53.14) (73.07) (43.48) (73.27) (80.60) 
f) LFP > COM3 + SEF -1.52 21.40 22.08 53.85 47.95 57.88 
(61.94) (55.14) (74.10) (50.32) (71.20) (88.90) 
g) LFP > COM4 + SEF 2.73 29.43 31.79 29.78 44.78 48.68 
(50.12) (25.44) (51.33) (39.91) (68.38) (78.15) 
8. Hedge if 
LFP > EXP 
9. Purchase put if 
LSP > EXP + SEP 
18.48 34.17 22.80 27.40 49.98 57.36 
(31.50) (13.56) (70.02) (28.55) (25.40) (36.22) 
7.68 28.49 34.73 64.81 57.84 52.25 
(74.72) (63.34) (87.86) (83.21) (85.66) (94.96) 
10. Purchase put if 
LSP > EXP -3.50 14.74 25.21 59.24 44.64 37.71 
(61.85) (58.65) (83.91) (77.67) (80.51) (75.18) 
11. Scale up hedge 
50 - 30 - 20 
12. Scale up hedge 
20 - 30 - 50 
13.79 30.56 26.77 38.62 
(45.14) (33.51) (70.12) (34.68) 
49.55 51.45 
(7.29) (56.83) 
11.60 27.70 26.19 40.00 48.72 48.61 
(51.43) (47.81) (73.38) (49.00) (64.06) (68.08) 
13. Cover variable 
cases or do not 
a) placement 
b) preplacement 
4.58 4.06 16.11 
(7.67) (16.46) (60.91) 
-18.11 -30.00 -11.46 
(60.67) (60.27) (64.30) 
14.39 18.70 14.82 
(55.82) (44.16) (38.29) 
-1.86 29.59 0.90 
(58.10) (76.03) (35.22) 
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— Month cattle are sold — 
July Aug. Sep. Oct. Nov. Dec. 
— ($/hd) — 
29.96 1.48 -14.22 -27.09 -28.65 -11.50 
(74.49) (67.70) (44.56) (16.23) (38.09) (38.77) 
32.11 0.60 -21.57 -24.77 -28.64 -8.05 
(72.29) -65.92 (43.38) (49.70) (32.91) (34.92) 
13.12 -2.32 -27.38 -29.28 -26.74 -11.46 
(67.54) (70.76) (48.08) (22.79) (38.58) (42.88) 
16.03 -2.76 -28.57 -30.26 -25.12 -14.59 
(66.44) (69.10) (46.86) (19.50) (38.92) (42.48) 
18.54 -5.72 -23.43 -30.76 -26.08 -15.72 
(66.30) (66.65) (41.93) (19.50) (38.45) (41.50) 
26.46 -1.93 -19.64 -28.89 -30.11 -11.82 
(71.20) (65.68) (41.07) (16.53) (39.60) (38.12) 
16.68 -5.21 -25.67 -28.21 -26.74 -10.29 
(66.33) (67.70) (43.70) (20.25) (38.58) (40.53) 
31.23 -7.68 -24.12 -25.61 -25.40 -19.28 
(35.65) (62.88) (44.75) (16.36) (36.88) (35.16) 
29.49 4.07 -15.69 -23.03 -25.35 -15.94 
(74.41) (66.65) (49.43) (28.73) (40.08) (46.11) 
12.39 -11.73 -25.49 -37.79 -34.84 -22.42 
(64.95) (69.72) (45.03) (41.24) (46.84) (45.16) 
28.21 -4.70 -19.61 -26.18 -25.37 -16.72 
(47.96) (63.49) (43.63) (21.40) (36.31) (35.03) 
27.83 -1.98 -16.64 -26.62 -26.35 -14.39 
(61.71) (65.67) (44.14) (21.45) (36.84) (37.64) 
-2.36 -26.84 -43.84 -33.78 - 3.39 
(35.59) (3.80) (0.00) (0.00) - (21.20) 
0.69 -39.92 -37.59 -47.24 -95.15 -4.04 
(35.05) (25.20) (6.11) (19.03) (0.00) (27.08) 
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The most profitable period of the year for marketing in the cash 
market was in the April through June period (which corresponds to the 
seasonally high fed cattle prices see figure 1.2). This was also the 
most profitable period for the hedging and options strategies. It is 
interesting to note that most of the selective options and hedging 
strategies had higher average returns and lower variances for cattle sold 
in June. Hedging the feeder cattle and corn selectively and selling the 
fed cattle in the cash market resulted in a $13.93/hd increase in average 
returns but also increased the variance relative to cash marketing. Many 
of the selective integrated corn, feeder cattle, fed cattle hedging 
strategies resulted in significantly higher average returns and had 
standard deviations less than half of that for June cash marketings. It 
is apparent that selective seasonal hedging may be able to improve 
returns over a continuous selective hedging strategy. 
Ranking of strategies 
Ranking the strategies using mean variance analysis is most easily 
done by graphing the mean and variance of the strategies. The plot of 
means and variances of the strategies over the entire simulation period 
is shown in figure 5.1. Strategies which clearly perform better than the 
cash strategy are in the upper left quadrant (higher mean, lower 
variance) of the graph, those which are clearly inferior to the cash 
market are in the lower right quadrant (higher variance, lower mean) and 
strategies falling in the other 2 quadrants are ambiguous relative to the 
cash market. The strategy in the furthest upper left corner is the 
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Figure 5.1. Mean variance analysis of marketing strategies, 1978 through 1985 
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most preferred strategy. Because such little difference was found in the 
semi-variance no plot of mean semi-variance was reported. 
Eleven of the strategies tested were unambiguously preferred to the 
cash market. The profit margin hedging strategies (5b,5c,5d, and 8), the 
expert and ARIMA signaled forecast hedging strategies (7a, 7b, and 7f), 
the option profit margin strategies (6d and 6e), and the scale up 
forecast signaled strategies were all clearly preferred to the cash only 
strategy. The profit margin hedge strategies with signals at $2/cwt and 
$4/cwt profits levels were the 2 best strategies. 
None of the strategies were purely inferior to the cash only 
strategy. However, it could be argued that strategies with significantly 
lower average returns would not be preferred by most producers. Many of 
the strategies ended up being neither superior nor inferior to the cash 
strategy from a mean variance analysis standpoint. It is evident that 
finding strategies that reduce the variability of returns versus the cash 
market is not a difficult task but developing strategies that also 
increase average returns can be more difficult. 
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CHAPTER 6. SUMMARY AND CONCLUSIONS 
Summary 
Cattle producers have faced highly variable and frequently low 
returns for decades, and this problem has intensified in recent years. 
The risks associated with cattle feeding and farming in general have 
prompted lenders to charge higher rates of interest to farm borrowers to 
help cover prospective loan defaults. Cattle feeders have available a 
number of tools, such as price forecasting, to help reduce the economic 
risks associated with feeding cattle. Price forecasts can be used to 
help signal when the producer should consider taking a market position or 
waiting for a later date to enter the market. In addition, a number of 
marketing alternatives exist which cattle feeders can use for feeder 
cattle and corn purchasing and fed cattle selling. Futures markets and 
recently introduced options markets are 2 market alternatives that 
producers can use in order to stabilize and or increase cattle feeding 
profitability. 
The purpose of this study was to develop and evaluate marketing 
strategies which cattle feeders could readily use in order to improve 
returns or decrease their variability. With the many marketing 
alternatives available, cattle feeders have a keen interest in how to use 
the various market alternatives, when to take a market position, and how 
users of various market alternatives and strategies have fared. 
Price forecasts can be used to help signal when to take a market 
position. Numerous price forecasts and forecasting techniques are 
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available for cattle feeders. To determine which types of simple 
forecasts would perform the best 7 different monthly price forecast 
techniques were tested for fed cattle, and 3 different monthly price 
forecasts were developed for corn and feeder cattle. For corn the best 
forecasting technique was a simple average of an ARIMA, model forecast and 
an econometric forecast. An ARIMA model forecasted feeder cattle prices 
most accurately of the 3 methods tested. For fed cattle the most 
accurate forecasts (from a RMSE of the forecast sense) were generally 
provided by expert opinion, an ARIMA model, and a simple average of these 
2. However, most of the 7 forecasting techniques exhibited similar 
accuracy in predicting direction of price changes. Generally, the best 
forecasts were less accurate than the futures market in the short run 
forecasts, but more accurate in longer term forecasts. 
A simulation model was developed in order to test the economic value 
of the price forecasts, as well as test a number of marketing 
alternatives and strategies for cattle feeders over 1978-85. The 
simulation model was used to evaluate both futures market hedging 
strategies and put options strategies. Over the entire 90 feeding 
periods, the profit margin ($2/cwt and $4/cwt targets) signaled fed 
cattle marketing strategies had the highest average return of the 
strategies tested and a lower variance reliance on than the cash market. 
In addition, the expert, ARIMA, and composite expert-ARIMA forecast 
signaled hedging strategies also performed better than the cash market. 
Differences in performance across years as well as seasonal differences 
were found to exist for the various strategies. 
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Conclusions 
The results of the simulated hedging strategies provide encouraging 
news for cattle feeders who are attempting to significantly reduce the 
volatility of cattle feeding profits. In addition, average returns can 
be modestly increased by hedging selectively. The cattle feeder can do 
this with the use of simple profit margin signaled fed cattle hedging 
strategies together with forecast signaled corn and feeder cattle 
purchases. Though some forecast signaled fed cattle marketing strategies 
outperformed the cash market they did not outperform the simpler profit 
margin strategies for pricing the fed cattle. It appears that during and 
shortly after periods of large cow herd liquidations, s.^ch as the 1976-78 
period, producers and market analysts need to more closely monitor other 
fundamental information in making their price forecasts (such as breeding 
herd liquidations, heifer replacements etc.). During these periods, 
forecasting slaughter levels based primarily on cattle on feed reports 
may likely result in large forecast errors. However, during the more 
typical phases of the cattle cycle (such as 1980-85) several of the 
forecast signaled hedging strategies significantly outperfomed the cash 
market. 
In using price forecasts to signal hedges it is likely that the 
forecaster will need to forecast price significantly more accurately than 
the futures market if definite improved returns are to be generated. 
None of the fed cattle price forecasts developed were substantially more 
accurate (throughout the 1978-85 period) from a price level or price 
direction standpoint, than the fed cattle futures market. As a result. 
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only modest increases in average profitability could be generated. 
Statistically, the localized fed cattle futures market has been a good 
forecaster of subsequent cash price, particularly in the short run and 
less so in the longer term. The futures market forecasted prices at 
least as accurately as the simple price forecast techniques especially in 
the shorter-term. Furthermore, the simple fed cattle price forecasts 
were more accurate than some of the more sophisticated price forecasting 
models developed by others. 
The results shed some light on the issue of futures market 
efficiency. While the corn hedging strategy signaled purchases which 
resulted in significantly lower prices than the cash market, neither the 
feeder cattle nor the fed cattle forecast signaled hedges produced 
significantly higher profits. This may imply that the corn futures 
market was not entirely efficient though this is not a conclusive test. 
No significant market inefficiency in the fed cattle or feeder cattle 
markets was detected over the entire 90 feeding periods as a whole. 
However, during certain periods over the simulation the forecast signaled 
fed cattle hedging strategies were able to significantly increase net 
price received (for example 1980, 1981, 1983 and 1984). Thus, there 
appear to be times when the fed cattle futures market may have been 
operating inefficiently. 
Often it is advocated that in using price forecasts to signal 
marketing decisions, the direction of price change accuracy of the 
forecast is more important than its price level accuracy (RMSEs of the 
forecast). However, price level accuracy is also crucial in making 
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hedging decisions. Can a higher price be hedged than what the forecast 
indicates cash price will be? Direction of price change could be 100 
percent correct yet the forecast could signal all money losing hedges. 
In addition, the futures market may have already reflected the imminent 
cash price change. For example, the fed cattle price forecast may 
indicate that price is likely to decline by a small amount and the 
futures market may indicate a large price decline is expected; no hedge 
would be signaled (because the futures price is less than the forecasted 
cash price). If the cash price declined substantially (below what could 
have been hedged) the price received would be worse than had a hedge been 
placed. 
This is also supported by the results of the simulations. The 
econometric fed cattle forecast had a high direction of price change 
accuracy but had a large standard error relative to the other forecast 
techniques. The returns from using the econometric forecast to signal 
fed cattle marketing were low relative to other strategies. The ARIMA 
and EXPERT fed cattle forecasts on the other hand, had somewhat lower 
direction of price change accuracy and lower mean squared error than the 
econometric model. However, marketings signaled by these more accurate 
price forecasts resulted in higher returns (by as much as $8/hd) than the 
econometric signaled positions. Clearly both price direction and price 
level accuracy are important factors to consider in deciding which 
forecast technique to use as a marketing signal. 
In summary, profit margin signaled hedging strategies performed the 
best of marketing strategies tested. Forecast signaled long hedges on 
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corn and feeder cattle led to increased returns but also increased 
variability. Price forecast signaled fed cattle hedging strategies 
performed nearly as well as profit margin signaled hedges and frequently 
better during the 1980-85 period. In addition, the newest market 
alternative, commodity options, was found not to decrease variability of 
returns as hedging fed cattle was able to do. 
The marketing strategies examined in this study were analyzed over a 
historical period. One might assume that these results would also apply 
in the near future — marketing strategies that have be*n successful in 
recent history would be expected to continue to be successful if similar 
market behavior persists in the future. However, further changes in the 
livestock industry could affect the market behavior and change the 
relative risk-return trade offs of some marketing strategies. 
Profit margins in cattle feeding could likely become less frequent 
as larger, lower cost, and more sophisticated feedlot managers arbitrage 
profit opportunities for themselves. As a result, profit opportunities 
for higher cost feedlots may occur less frequently. Changing consumer 
tastes away from red meats, increased competition from poultry products, 
and lower or more volatile rates of real income growth may likely keep 
beef prices from increasing because of improved demand during the feeding 
period as occurred in the 1970s. If, for example, $4/cwt profit margin 
opportunities using fed cattle futures prices become less frequent, 
strategies relying on this profit margin as a signal to hedge would 
likely perform less well. If this occurs, forecast signals may 
outperform profit margin strategies. 
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There have been significant increases in the concentration of cattle 
feeding. The total number of feedlots (23 states) declined from 165,289 
in 1971 to 104,409 by 1981 (Van Arsdall and Nelson, 1983). During this 
period total fed cattle marketed (23 states) went from 25.2 million head 
in 1971 to 23 million head in 1981. Thus, the number of feedlots 
declined by 37 percent while the number of cattle marketed decreased by 
only 9 percent and this trend has continued since then. Increased 
concentration has also occurred in the cattle slaughtering and processing 
industry. With these increases in concentration there seem to be 2 
implications for cattle marketing strategies. First, cattle feeders 
(particularly larger ones) are in a position to negotiate directly with 
packers to secure, through forward contracting, a price for fed cattle 
well in advance of delivery. This decreases the need for use of the fed 
cattle futures market by producers (though the packers would do the 
equivalent hedging). In addition, a number of large cattle producers 
including major cattle feeder associations (such as the National 
Cattleman's Association - NCA) have raised questions recently about the 
economic value of the cattle futures markets. Serious skeptics have even 
called for abolishment of futures trading in live cattle. This could 
result in further declines in the volume of cattle futures trading and 
may lead to less liquidity making any hedging strategies more risky than 
they currently are. In addition, speculators may have been siphoned off 
into the burgeoning financial futures markets which may contribute to 
more commodity futures price volatility. This could create problems for 
hedgers attempting to place and lift hedges during volatile periods. 
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The other argument is that feedlot managers have a stronger need to 
purchase inputs and market the cattle effectively due to increased 
specialization of the feedlot. Thus, they may be able to spend more time 
making marketing decisions and may continue to develop more sophisticated 
marketing strategies. In this case, futures and options usage could 
increase and add to the liquidity of the market. Which ever force is 
more predominant (less hedging or more hedging) will have a lot of 
implications for a market which has declined in volume over recent 
years. 
Overall, the net impact of the changes is not expected to be 
dramatic. Rather, a continual gradual evolution of these structural 
changes is likely to lead to a greater erosion of the profit target 
return strategies if excess capacity in the feedlot industry increases. 
The general patterns of the results from the strategies explored here are 
likely to be observed in the next few years, but they may need to be 
reanalyzed if structural changes continue to occur at the same rate or 
faster than they have in recent history. 
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APPENDIX A. COMPUTER PROGRAM USED TO CALCULATE OPTION PREMIUMS 
180b 
5 REM Taken from Plato (1985, pp.13-14) 
6 REM Note modifications have been made from Plato's program 
10 REM Program for Calculating prices of American Put Options 
20 REM on Commodity Futures Contracts 
30 REM (see 940 through 970 for modifying tne program to 
40 REM calculate call option prices; see 980 for modifying 
50 REM the program to calculate European option prices) 
70 DIM PUTT (100), SAVEPUT (100) 
72 OPEN "B:DATA.EXT" FOR INPUT AS #1 
75 CLS ; PRINT 
80 INPUT# 1, YR, M, CM, S, K, R, TAU, SIQ^ 
110 REM Calculate riskless interest rate for one time interval, RR 
125 T = 75 
130 RR = (1!+R)"(TAU/T) 
140 RR = RR-1! 
160 REM Calculate one plus the interest rate of futures price 
165 REM increase, U, and decrease, D, respectively over one 
170 REM time interval 
190 U = EXP(SIGMA*((TAU/T)".5)-.5*(SIGMA)"2*(TAU/T)) 
200 D = EXP(-SIGMA*((TAU/T)".5)-.5*(SIGMA)"2*(TAU/T)) 
220 JJJ = T+1 
230 IX = JJJ-1! 
240 lY = 0! 
260 REM For loop 290 to 380 calculates all possible put option 
270 REM prices on the expiration date 
290 FOR I = 1 TO JJJ 
300 RATE = (U"IX)*(D"IY) 
310 PRICE = S*RATE 
320 PUTT (I) = K-PRICE 
330 IF PUTT (I)<0! THEN PUTT (I) = 01 
340 PRINT PUTT (I), PRICE, RATE, JJJ, I, IX, lY 
350 lY = IY+1 
360 IX = IX - 1 
370 SAVEPUT (I) = PUTT (I) 
380 NEXT I 
390 JJJ = JJJ-1 
400 IX = JJJ - 1 
410 lY = 0 
420 PRINT JJJ 
430 REM For loop 450 to 690 calculates all possible put option prices 
440 REM for the beginning of the current time interval 
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450 FOR I = 1 TO JJJ 
460 RATE = (U"IX)*(D"IY) 
470 PRICE = S*RATE 
480 II = I+l 
500 REM The following two equations calculate a tentative option 
510 REM price and hedge ratio 
540 PUTT (I) = (((li-D)/(U-D))*SAVEPOT (I) + ((U-l!)/(U-D)) 
545 *SAVEPUT (II))/(RR+l!) 
550 H = (SAVEPUT (I) - SAVEPUT (II))/((D-U)*PRICE) 
560 REM Calculate value of exercising immediately 
580 TEST = K-PRICE 
590 REM Put option price equals exercise value when it is greater 
600 REM than or equal to the value calculated in statement 540 
620 IF TEST>=PUTT (I) THEN PUTT (I) = TEST 
630 IF JJJ>10 THEN GOTO 660 
640 PRINT PUTT (I), H, PRICE, I, IX, lY 
650 IF JJJ=1 THEN LPRINT, PRICE, K, PUTT (I), H 
660 SAVEPUT (I) = PUTT (I) 
670 IX = IX-1 
680 lY = IY+1 
690 NEXT I 
710 REM If JJJ>1 calculate all possible option prices for the 
720 REM beginning of the previous time interval 
730 REM If JJJ = 1 the program is completed (the option price has 
740 REM been calculated for the beginning of the first 
745 REM time interval 
760 IF JJJ>1 THEN GOTO 390 
770 IF NOT BOF(l) THEN 75 
780 END 
800 REM S = Futures price at the beginning of the first time interval 
810 REM K = Strike or Exercise Price 
820 REM R = Annualized riskless interest rate 
830 REM T = Number of equal time intervals until option expiration date 
840 REM TAU = Fraction of year until option expiration date 
850 RIM SIGMA = Standard deviation of the rate of change 
860 REM in the futures price for one year 
870 R£M PUTT (I) = Put option prices for the current time interval 
880 REM SAVEPUT (I) = Put option prices for the following time interval 
890 REM JJJ = Number of possible futures prices for current time interval 
900 REM IX = Number of futures price increases since 
910 REM the beginning of the first time interval 
920 REM lY = Number of futures price decreases since 
930 REM the beginning of the first time interval 
940 REM Replace statements 320 and 580 with those shown below to 
950 REM caculate call option prices 
960 REM 320 PUTT (I) = PRICE - K 
970 REM 580 TEST = PRICE -K 
980 REM Delete statement 620 to calculate European option prices 
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APPENDIX B. NONLINEAR ESTIMATION 
Consider a model of the form: 
Ft = bo + bl^t + bz^t-l + *t (B'l) 
where Y is the enodgenous variable, X is the exogenous variable, a is the 
error term, t refers to time, and b^, b^ and b^ are parameters to be 
estimated. Assume the errors are serially correlated in the form 
®t " PVl + ^ t (B.2) 
where E is a random error. Under this situation one should adjust for 
the serial correlation in order to obtain consistent estimates. Given 
equations (B.l) and (B.2) we can rewrite (B.l) as: 
ft = ^0 + bl=t + Vt-1 + P^t-1 + ^t (B'3) 
And in period t - 1 we had: 
^t-1 ^ ^ 0 + * *t-l (B.4) 
now multiplying (B.4) by p and subtracting it from (B.3) (Koyck 
transformation) gives: 
Y, = (l-P)bo + + (bg + p)Y^_i- + (l-p)E^ (B.5) 
which can now be estimated without residual serial correlation becasue E 
is random. However, the model is nonlinear in the parameters and thus a 
nonlinear estimation procedure is required. 
183 
APPENDIX C. AUTOREGRESSIVE PARAMETER 
The usefulness of an autoregressive parameter in forecasting becomes 
exponentially less significant as one forecasts further into the future. 
Consider a 3 period ahead forecast equation which exhibits first order 
autocorrelation among its residuals. The system could be specified as 
follows : 
^ bg + + a^ (C.l) 
\ = pafi + p _< 1 (C.2) 
where all variables are as defined in Appendix B. 
To making use of the autoregressive error structure in forecasting 
one would rewrite equations (C.l) and (C.2) as 
?t = to + h^t-3 + P^t-1 + \ (C.3) 
At time t_ „ (the date the forecast for time is made , is known 
t-J t-3 
however a^^, the error of the 3 quarter ahead forecast which was made 
last quarter, is not yet known thus one must substitute in for a^_^ as 
follows: 
*t_l = PV2 + \-l (C'4) 
Now substituting this into equation (C.3) we get the forecast equation 
as : 
- h) + "IVb * (C'5) 
However, a^_2 is not yet known at time t-3 and one musL go one step 
further and substitute in for a^g as follows: 
*t-2 P^t-3 ^ \-3* (C.6) 
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Substituting equation (C.6) into equation (C.5) we get the forecast 
of Yj. as: 
- bo + * '•\-3 (C'S) 
Which could now be used to forecast 3 quarters into the future 
because a^_g (the error in the current quarter forecasted dependent 
variable which was made 3 quarters earlier is known. As stated 
initially, p ^  1, which is required in order for the equation to be 
3 
stationary, thus p is smaller than 1 and is likely to be so small as not 
be of much value in forecasting. In addition, from a practical 
standpoint if the error associated with a forecast of 3 quarters earlier 
has the opposite (sign) correlation with the current residual as the 
previous quarter residual then the inclusion of the autoregressive 
adjustment would decrease the accuracy of the forecast. 
